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(57) A substrate for an organic electroluminescence 
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direction to cross the first electrode lines (12). Each of 
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and.flared side surfaces in a lower portion. 
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Description 

Technical Field 

[0001] The present invention relates to a substrate 
for an organic electroluminescence display element, 
which is a light emission type display for a domestic tel- 
evision receiver and a terminal display device for a high 
information processing, a method of manufacturing the 
same, and an organic electroluminescence display ele- 
ment. 

[0002] In the following description, the "electrolumi- 
nescence" element is often referred to as "EL" element. 

Background Art 

[0003] An organic EL display element, which is one 
of flat panel type display devices, is constructed basi- 
cally such that an organic EL medium layer is sand- 
wiched between a first electrode (anode or cathode) 
and a second electrode (cathode or anode). Light is 
emitted by allowing an electric current to flow between 
the two electrodes. The organic EL display element is of 
a self-light emission type and, thus, exhibits a high 
brightness and a wide viewing angle. In addition, the 
display element can be driven under a low voltage. In 
general, each of the first and second electrodes con- 
sists of a plurality of electrode lines that are arranged 
such that the first electrode lines and the second elec- 
trode lines cross each other to form a matrix structure. 
That portion of the organic EL medium layer which is 
positioned at the intersection between the first electrode 
line and the second electrode line constitutes a pixel. 
[0004] In order to manufacture a large capacity and 
high precision organic EL display element having a 
matrix electrode structure, a very fine patterning treat- 
ment must be applied to the electrode line. 
[0005] in general, a photolithography method or a 
masked vapor deposition method is known as a method 
for forming a fine pattern of a thin film. 
[0006] However, if the second electrode layer is pat- 
terned by the photolithography method, the solvent of 
the photoresist or the developing solution permeates 
into the underlying layer of the organic EL medium layer 
so as to bring about rupture or deterioration of the ele- 
ment. 

[0007] On the other hand, in the case of the masked 
vapor deposition method, it is important to pay atten- 
tions to the bonding strength between the vapor deposi- 
tion mask and the substrate. If the bonding strength is 
unsatisfactory, the evaporated material is partly depos- 
ited on the back side of the vapor deposition mask pat- 
tern so as to lower the resolution. If the vapor deposition 
mask is forcedly bonded to the substrate in an attempt 
to avoid the difficulty noted above, the organic EL 
medium layer itself is scratched. 

[0008] A method for finely patterning the second 
electrode line without imparting damage to the organic 



EL medium layer is disclosed in Japanese Patent Dis- 
closure (Kokai) No. 5-258859 and Japanese Patent Dis- 
closure No. 5-258860. Specifically, disclosed is a 
technology of oblique vapor deposition of an organic EL 
5 medium and a metal using a plurality of partition walls. 
In this method, a plurality of partition walls are formed to 
cross the anode pattern, followed by obliquely applying 
vapor deposition for forming the organic EL medium 
layer and the cathode in the order mentioned. In this 
10 method, lamination and patterning of the organic EL 
medium and the cathode material are carried out simul- 
taneously. In this method, however, it is difficult to carry 
out the vapor deposition while rotating the substrate and 
to control uniformly the directions of the vapor deposi- 
ts tion beams over a large area. In addition/the anode pat- 
tern is limited to a linear pattern. 

[0009] An improvement of the partition wall oblique 
or slant vapor deposition method outlined above is dis- 
closed in Japanese Patent Disclosure No. 8-315981 

20 and Japanese Patent Disclosure No. 9-102393. In the 
method disclosed in these prior arts, used is a partition 
wall having an overhanging structure (inversely tapered 
partition wall or a partition wall having a T-shaped cross 
section). The particular partition wall is mounted to the 

25 substrate having a first electrode line formed thereon. 
These conventional partition wall methods make it pos- 
sible in principle to carry out the vapor deposition and 
patterning of the organic EL medium and the second 
electrode line simultaneously by utilizing the presence 

30 of the partition wall. It should be noted that, since the 
partition wail has an overhanging structure, the pattern- 
ing can be performed by the vapor deposition in a direc- 
tion perpendicular to the substrate, with the result that 
the vapor deposition can be performed while rotating 

35 the substrate. 

[0010] However, in the case of using an inversely 
tapered partition wail, it is possible for the incident angle 
of the vapor deposition beam to be smaller than the 
tapered angle. In this case, deposition takes place also 

40 on the side wall of the partition wall, leading to possibil- 
ity of short-circuiting between the two electrodes. It fol- 
lows that the method using an inversely tapered 
partition wall is not adapted for the vapor deposition on 
a substrate having a large area. On the other hand, 

45 complex steps are required for forming a partition wall 
having a T-shaped cross section. Further, since there is 
a clearance between the partition wall and the organic 
EL medium layer, a difficulty is brought about if vapor 
deposition of the organic EL medium and the second 

50 electrode material are carried out by using the partition 
wall. Specifically, the second electrode material is also 
deposited on the region where the organic EL medium 
layer is not present. As a result, the second electrode is 
brought into direct contact with the first electrode, lead- 

55 ing to short-circuiting that impairs the normal operation 
of the device. Even if the second electrode material is 
selectively deposited on the organic EL medium so as 
to prevent the short-circuiting, electric field is concen- 
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trated in the vicinity of the end portion of the second 
electrode in which the organic EL medium is laminated 
thin or in the edge portion of the second electrode line 
so as to bring about deterioration caused by insulation 
breakdown or Joule heat. For preventing these prob- 
lems, it is proposed to form an electric insulating layer in 
the base portion of the partition wall. However, forma- 
tion of the insulating layer makes the manufacturing 
process complex. Further, since the edge portion of the 
organic EL medium layer/second electrode line is 
exposed to the outside, deterioration tends to take place 
from the edge portion. In addition, since a clearance is 
provided between the partition wall and the organic EL 
medium layer/second electrode line, or since light is 
transmitted through the partition wall, the light coming 
from the back surface of the substrate runs through the 
clearance or the partition wall to reach the display sur- 
face so as to inhibit the display. 

[0011] A second problem relating to the organic EL 
display element is that the resistance of the anode line 
is increased as the anode line is made finer. If the resist- 
ance of the anode line is increased, the voltage drop 
caused by the resistance of the anode line is increased 
in the case where a current required for obtaining a suf- 
ficient brightness is allowed to flow through the anode 
line. As a result, a high driving voltage is required. Even 
in the voltage driving type device such as a liquid crystal 
display device or an AC type inorganic EL display ele- 
ment, it is necessary to decrease the resistance of the 
electrode line including a transparent conductor film in 
order to make the display characteristics uniform over 
the entire display panel. When it comes to a current 
driving type element such as a organic EL display ele- 
ment, it is more necessary to decrease the resistance. 
[0012] Various techniques for decreasing the resist- 
ance of the anode line are disclosed in, for example, 
Japanese Patent Disclosure No. 10-106751 and Japa- 
nese Patent Disclosure No. 9-230318. Specifically, Jap- 
anese Patent Disclosure No. 10-106751 teaches that 
conductive metal lines are formed in contact with both 
side surfaces of a transparent electrode line so as to 
decrease the resistance of the anode line. In this case, 
however, the height of the conductive metal line is lim- 
ited by the height of the transparent electrode line, mak- 
ing it difficult to further decrease the resistance of the 
anode line, though the resistance can be lowered to 
some extent. 

[0013] On the other hand, Japanese Patent Disclo- 
sure No. 9-230318 teaches that the clearance between 
adjacent metal wirings is filled with an ultraviolet (UV) 
curing resin for the flattening purpose. However, since 
patterning of a transparent electrode is required in this 
method, the manufacturing process is rendered com- 
plex. Also, what should be particularly pointed out in this 
case is that, when the transparent electrode material is 
patterned with an etchant, the metal wiring is unavoida- 
bly corroded by the etchant. It is certainly possible to 
prevent the metal wiring from being corroded by allow- 



ing the side edge of the transparent electrode line to 
extend over the metal wiring so as to cover the adjacent 
UV curing resin. However, if a color display is to be 
obtained by the particular construction, it is impossible 
5 to obtain display of pure colors because colors are 
mixed. 

[0014] A third problem relating to the organic EL 
display element is that the organic EL medium layer and 
.. the second electrode line are deteriorated. 

w [0015] Specifically, the organic EL medium layer 
and the second electrode line are deteriorated by the 
water, oxygen, etc. contained in the atmosphere. In 
order to prevent the second electrode and the organic 
EL medium from being deteriorated by the water, oxy- 

15 gen, etc., the second electrode line and the organic EL 
medium are sealed by a cover covering the second 
electrode line and the organic EL medium. For example, 
a box-shaped cover covering the second electrode line 
and the organic EL medium is bonded to the substrate 

20 under vacuum or under an inert gas atmosphere so as 
to hermetically seal the second electrode line and the 
organic EL medium. 

[0016] However, some problems are brought about 
in the case of using a cover. First of all, when the box- 

25 shaped cover is mounted to the substrate, it is possible 
for the bottom surface of the cover wall to be brought 
into direct contact with the second electrode line so as 
to cause short-circuiting. It is also possible for the sec- 
ond electrode or the organic EL medium layer to be 

30 scratched by the bottom surface of the cover wall so as 
to cause short-circuiting or a poor light emission. 
[0017] It should also be noted that the bottom sur- 
face of the cover wall facing the front surface of the sub- 
strate is coated with an adhesive for bonding the box- 

35 shaped cover to the substrate. Since the adhesive 
exhibits a fluidity, the adhesive layer is partly moved so 
as to contact the organic EL medium layer or the second 
electrode line. As a result, the organic EL medium layer 
or the second electrode line is deteriorated. 

40 [0018] An object of the present invention is, there- 
fore, to overcome at least one of the above-noted prob- 
lems inherent in the conventional techniques. 
[0019] To be more specific, a first object of the 
present invention is to provide a substrate for an organic 

45 EL display element having an improved partition wall 
structure that can be manufactured without making the 
structure complex and without imposing a big limitation 
to the manufacturing process, a method of manufactur- 
ing the same, and an organic EL display element. 

50 [0020] A second object of the present invention is to 
provide a substrate for an organic EL display element 
that permits lowering the electric resistance of the 
anode line in an organic EL display element having a 
large display screen of a high fineness, an organic EL 

55 display element, and a method of manufacturing the 
same. 

[0021] Further, a third object of the present inven- 
tion is to provide a substrate for an organic EL display 
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element that permits preventing the second electrode 
line and the organic EL medium layer from being dam- 
aged and deteriorated and also permits sealing easily 
these second electrode line and the organic EL medium 
layer and an organic EL display element. 5 

Disclosure of Invention 

[0022] The first object of the present invention is 
achieved according to a first aspect of the present 10 
invention by a substrate for an organic EL display ele- 
ment, comprising, on a support, a plurality of first elec- 
trode lines arranged apart from each other, and a 
plurality of partition walls arranged apart from each 
other and extending in a direction to cross the first elec- 15 
trode lines, each of the partition walls having eaves in 
an upper portion and flared side surfaces in a lower por- 
tion. 

[0023] The substrate according to the first aspect of 
the present invention can be manufactured by coating a 20 
support having a plurality of first electrode lines formed 
thereon with a negative photoresist layer; for the nega- 
tive photoresist layer, applying light exposure to expose 
a plurality of regions corresponding to top portions 
including eaves of the partition walls to light; and subse- 25 
quently developing the non-exposed portion. After the 
development, it is desirable to perform post-baking in 
the present invention after irradiation with an electron 
beam or a UV light. 

[0024] Alternatively, the substrate according to the 30 
first aspect of the present invention can be manufac- 
tured preferably by forming a negative photoresist layer 
on a support having first electrode lines formed thereon; 
for the negative photoresist layer, applying, simultane- 
ously or one before the other, a first light exposure to 35 
expose a plurality of first regions corresponding to top 
portions including eaves of partition walls to light, and a 
second light exposure to expose a plurality of second 
regions corresponding to at least the flared lower end 
portions of the partition walls to light; and developing 40 
the non-exposed portion to form the partition walls. 
[0025] Alternatively, the substrate according to the 
first aspect of the present invention can be manufac- 
tured preferably by forming a negative photoresist layer 
on a support having first electrode lines formed thereon; 45 
for the negative photoresist layer, applying, simultane- 
ously or one before the other, a first light exposure to 
expose a plurality of regions corresponding to top por- 
tions including eaves of partition walls to light, and a 
second light exposure to expose regions corresponding 50 
to the bottoms of the partition walls to light; and devel- 
oping the non-exposed portion to form the partition 
walls. 

[0026] Further, the substrate according to the first 
aspect of the present invention can be manufactured 55 
preferably by forming a negative photoresist layer on a 
support having first electrode iines formed thereon; and, 
for the negative photoresist layer, applying a first light 



exposure to expose a plurality of first regions corre- 
sponding to top portions including eaves of partition 
walls to light, developing the non-exposed portion in a 
predetermined thickness, then applying a second light 
exposure to expose a plurality of second regions corre- 
sponding to the flared lower end portions of the partition 
walls to light, and developing the non-exposed portion 
to form the partition walls. 

[0027] In the substrate for an organic EL display 
element in a preferred embodiment according to the first 
aspect of the present invention, the adjacent partition 
walls are connected to each other at the flared lower 
end portions by a plurality of connection bands. 
[0028] The particular substrate of the preferred 
embodiment can be manufactured by exposing also a 
region connecting adjacent partition walls to light in the 
second light exposure step included in the method of 
manufacturing a substrate for an organic EL display ele- 
ment according to the first aspect. 
[0029] The substrate for an organic EL display ele- 
ment in a preferred embodiment of the first aspect can 
also be manufactured by utilizing a plurality of color fil- 
ters arranged on a support. To be more specific, the par- 
ticular substrate can be manufactured by arranging a 
plurality of color filters apart from each other on a sup- 
port to form rows and columns of the color filters; form- 
ing a plurality of first electrode lines apart from each 
other on the color filters in a manner to extend in the row 
direction of the color filters; forming a negative photore- 
sist layer on the first electrode lines; for the negative 
photoresist layer, applying, simultaneously or one 
before the other, a first light exposure to first regions 
corresponding to the top portions including eaves of the 
partition walls, and a second light exposure, with the 
color filters used as a mask, to second regions corre- 
sponding to the bottom portions of the partition walls 
positioned between adjacent columns of the color filters 
and third regions positioned between adjacent rows of 
the color filters, from rear side of the support; and devel- 
oping the non-exposed portion to form partition walls 
connected to each other by a connection band corre- 
sponding to the third region. 

[0030] The second object of the present invention is 
achieved according to a second aspect of the present 
invention by a substrate for an organic electrolumines- 
cence display element, comprising, on a support, a plu- 
rality of first electrode lines arranged apart from each 
other on the support, and a plurality of conductive bus 
lines extending substantially in parallel to the first elec- 
trode lines, the first electrode lines being arranged apart 
from the support and one side edge portion of the first 
electrode line extending over the surface of the adjacent 
conductive bus line. 

[0031] The substrate for an organic EL display ele- 
ment according to the second aspect of the present 
invention can be manufactured by forming a plurality of 
electrically insulating layers that are inversely tapered 
on a support; forming an electrically conductive material 
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layer on substantially the entire surface of the support 
having the insulating layers formed thereon; forming a 
plurality of electrically conductive bus lines each con- 
nected to only one side edge of each of the insulating 
layers by removing that portion of the conductive mate- 5 
rial layer which is positioned on the insulating layer such 
that the conductive material layer remaining on the sur- 
face of the support is in contact with the one side edge 
of the insulating layer and is separated from the other 
side edge of the insulating layer; and forming a plurality 10 
of first electrode lines by forming a first electrode layer 
on the support having the insulating layers and the con- 
ductive bus lines formed thereon, each of the first elec- 
trode lines being positioned on the insulating layer and 
extending over the conductive bus line connected to the 75 
insulating layer, and the plural first electrode layers 
being separated from each other at the other edges of 
the insulating layers. 

[0032] The third object of the present invention is 
achieved according to a third aspect of the present 20 
invention by a substrate for an organic EL display ele- 
ment, comprising, on a support, a plurality of first elec- 
trode lines arranged apart from each other on the 
support, a plurality of partition walls arranged apart from 
each other and extending in a direction to cross the first 25 
electrode lines, and a frame on which a cover is dis- 
posed, the frame being arranged to surround the plural 
partition walls. 

[0033] The present invention also provides an 
organic electroluminescence display element compris- 30 
ing a substrate for an organic EL display element 
according to the present invention, and an organic EL 
medium and second electrode lines, formed on the sub- 
strate. 

[0034] Further developments of the present inven- 35 
tion are defined in the appended claims. 

Brief Description of Drawings 

[0035] 40 

FIG. 1 is a cross sectional view showing a gist por- 
tion of a substrate for an organic EL display element 
of the present invention; 

FIG. 2 is an oblique view showing partially a parti- 45 
tion wall of the present invention; 
FIG. 3 shows in detail the construction of a partition 
wall of the present invention; 

FIGS. 4A to 7B schematically show a substrate for 
an organic EL display element of the present inven- 50 
tion and a method of manufacturing an organic EL 
display element of the present invention, wherein 
FIGS. 4A, 5A 6A and 7A are top views, FIG. 4B is a 
cross sectional view along line IVB-IVB shown in 
FIG. 4A, FIG. 5B is a cross sectional view along line 55 
VB-VB shown in FIG. 5A, FIG. 6B is a cross sec- 
tional view along line VIB-VIB shown in FIG. 6A, 
and FIG. 7B is a cross sectional view along line 



VIIB-VIIB shown in FIG. 7A; 

FIGS. 8A to 8D are cross sectional views schemat- 
ically showing the principle for forming the partition 
wall of the present invention; 

FIGS. 9A to 12B schematically shows a preferred 
method of manufacturing a substrate for an organic 
EL display element of the present invention; 
wherein FIGS. 9A, 10A, 11Aand 12A are top views, 
FIG. 9B is a cross sectional view along line IX-IX 
shown in FIG. 9A, FIG. 1 0B is a cross sectional 
view along line XB-XB shown in FIG. 10A, FIG. 11 B 
is a cross sectional view along line XIB-XIB shown 
in FIG. 1 1 A, and FIG. 12B is a cross sectional view 
along line XilB-XIIB shown in FIG. 12A; 
FIG. 13 is a top view showing a substrate for an 
organic EL display element of the present invention 
equipped with partition walls joined by joining 
bands; 

FIGS. 14A to 15B schematically show a method of 
manufacturing a substrate for an organic EL display 
element of the present invention equipped with a 
partition wall joined by joining bands; wherein 
FIGS. 14A and 15A are top views, FIG. 14B is a 
cross sectional view along line XIVB-XIVB shown in 
FIG. 14A, and FIG. 15B is a cross sectional view 
along line XVB-XVB shown in FIG. 15A; 
FIGS. 16A to 17B schematically show another 
method of manufacturing a substrate for an organic 
EL display element of the present invention 
equipped with a partition wall joined by joining 
bands; wherein FIGS. 16A and 17A are top views, 
FIG. 16B is a cross sectional view along line XVIB- 
XVIB shown in FIG. 16A, and FIG. 17B is a cross 
sectional view along line XVIIB-XVIIB shown in 
FIG. 17A; 

FIGS. 18A to 18C are cross sectional views sche- 
matically showing another method of manufactur- 
ing a substrate for an organic EL display element of 
the present invention equipped with a partition wall 
joined by joining bands; 

FIGS. 19A to 19D are cross sectional views sche- 
matically showing a method of manufacturing an 
organic EL display element by using a substrate for 
an organic EL display element of the present inven- 
tion equipped with a partition wall joined by joining 
bands; 

FIGS. 20A to 20I are cross sectional views sche- 
matically showing a method of manufacturing a 
substrate for an organic EL display element of the 
present invention equipped with a conductive bus 
line and an organic EL display element; 
FIGS. 21 A and 21 B are cross sectional views sche- 
matically showing in different directions another 
substrate for an organic EL display element 
equipped with a conductive bus line; 
FIG. 22 is a cross sectional view schematically 
showing an organic EL display element using the 
substrate for an organic EL display element 
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equipped with a partition wall, which is shown in 
FIGS. 21 A and 21 B; 

FIG. 23 is a cross sectional view schematically 
showing another organic EL display element of the 
present invention equipped with a conductive bus 
line; 

FIG. 24 is a cross sectional view schematically 
showing still another organic EL display element of 
the present invention equipped with a conductive 
bus line; 

FIG. 25 is an oblique view schematically showing a 
substrate for an organic EL display element 
equipped with a frame; 

FIG. 26 is a cross sectional view schematically 
showing an organic EL display element of the 
present invention in which a cover is mounted on a 
frame; 

FIG. 27 is an SEM photograph showing the struc- 
ture that an organic EL medium and a second elec- 
trode layer were formed by vapor deposition in 
Example 1 described herein later in detail by using 
a partition wall of the present invention; and 
FIG. 28 is an SEM photograph showing a partition 
wall of a substrate for an organic EL display ele- 
ment prepared in Example 2 described herein later 
in detail. 

Best Mode of Carrying Out the Invention 

[0036] The present invention will now be described 
with reference to the accompanying drawings. Through- 
out the drawings, the same portions or members are 
denoted by the same reference numerals. The following 
description is directed mainly to the structure in which 
the first and second electrodes constitute the anode and 
the cathode, respectively. However, the present inven- 
tion can be applied similarly to the structure in which the 
first and second electrodes constitute the cathode and 
the anode, respectively. 

[0037] First, the basic structure of a substrate for an 
organic EL display element of the present invention will 
be described with reference to FIG. 1. FIG. 1 relates to 
a structure in which a first electrode constitutes an 
anode, while a second electrode constitutes a cathode, 
and shows a cross section along a first electrode line. 
[0038] As shown in FIG. 1, a substrate for an 
organic EL display element of the present invention 
comprises a plurality of first electrode lines 12 arranged 
apart from each other on a support 1 1 (single first elec- 
trode line 12 alone being shown in FIG. 1 ). A plurality of 
partition walls 13 (two partition walls alone being shown 
in FIG. 1) are arranged apart from each other in a direc- 
tion crossing the first electrode lines 12. 
[0039] The support 11, which is transparent and 
electrically insulating, can be formed of, for example, 
quartz, glass, or a transparent plastic material. 
[0040] The first electrode line 12, which constitutes 
an anode line in FIG. 1 , can be formed of a transparent 



conductive material, preferably, an indium tin compound 
oxide (ITO), an indium zinc compound oxide, or an 
indium aluminum compound oxide. 
[0041] The partition wall 13 serves to separate sec- 
5 ond electrode lines, which are formed later, from each 
other. The partition wall 13 of the present invention has 
an upper eaves portion and a lower flare portion. The 
partition wall 13 can be formed of preferably a negative 
photoresist. 

10 [0042] FIGS. 2 and 3 show the construction of the 
typical partition walls of the present invention. Specifi- 
cally, FIG. 2 is an oblique view partially showing the par- 
tition wall, and FIG. 3 is a cross sectional view of the 
partition wall. 

15 [0043] The partition wall 13 has a slender or elon- 
gated rail-like solid shape as a whole, and, though hav- 
ing an integral structure, can be divided in concept into 
a striped top portion 132 constituting eaves 132a, 132b, 
a striped bottom portion 133, and a body portion 131 

20 interposed between the top portion 132 and the bottom 
portion 133 and shaped like a mountain in cross section 
to constitute a flare. The mountain-shaped body portion 

131 has moderately curved side surfaces 131a, 131b 
extending from the proximal end portion of each of the 

25 eaves 1 32a, 1 32b in the lower surface of the top portion 

132 to reach the edges in the width direction of the 
upper surface of the bottom portion 1 33. 

[0044] Referring to FIG. 3, the partition wall 13 has 
a height a of preferably 0.2 jam to 100 jam, more prefer- 

30 ably 1 jLim to 30 jam. The mountain-shaped body portion 
131 has a width b on the upper surface (difference 
between the entire width of the top portion 132 and the 
sum of the widths of the eaves 1 32a, 1 32b) of preferably 
0.05 jam or more, more preferably 1 jam or more. Each 

35 of the eaves 132a, 132b has a thickness c of preferably 
0.05 jam to 10 jam, more preferably 0.1 jam to 5 jam, and 
a width d of preferably 0.05 |um to 50 jam, more prefera- 
bly 0.5 jam to 10 jam. The flare has a width e of prefera- 
bly 0.1 jam to 100 jam, more preferably 1 jam to 30 jam. 

40 Further, it is desirable for the width e of the flare to be 
0.1 to 10 times, more desirably 0.5 to 3 times, as large 
as the height a of the partition wall. Incidentally, the 
width of the bottom portion 133 should desirably be 
larger than the width of the top portion 132. In other 

45 words, the width e of the flare should desirably be larger 
than the width d of the eaves. 

[0045] Further, an angle (this angle is referred to as 
flare edge angle in this specification) 0 made between 
the upper surface of the bottom portion and a straight 

so line connecting the each front edge of the flare (corre- 
sponding to each edge of the bottom portion 133 in its 
thickness direction) with p at which a vertical line 
extending upward from the center or half of the flare in 
the horizontal direction crosses the curved side surface 

55 131b is desirably 45° or less (see FIG. 3). 

[0046] The partition wall of the present invention 
has a fiare in addition to eaves, making it possible to 
overcome the problems inherent in the prior art while 
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maintaining the advantages of the prior art. Specifically, 
an organic EL medium layer can be formed to extend 
over the flare of the partition wall without forming a 
clearance between the organic EL medium layer and 
the partition wall, and the second electrode lines formed 
thereon can be formed on the organic EL medium layer 
to extend over the flare of the partition wall. Thus, short- 
circuiting and insulation breakdown caused by the pres- 
ence of a clearance around the partition wall, as well as, 
the problem of light transmission can be avoided. In 
addition, the restriction in the running direction of the 
vapor deposition beam can be markedly alleviated, 
making it possible to use a substrate having a large area 
and to rotate the substrate in the vapor deposition step. 
Further, it is possible to avoid the problem of light trans- 
mission within the partition wall by mixing a coloring 
material into the partition wall. 

[0047] A substrate for an organic EL display ele- 
ment constructed as shown in FIG. 1 and a method of 
manufacturing an organic EL display element using the 
particular substrate will now be described with refer- 
ence to FIGS. 4A to 7B. 

[0048] In the first step, a plurality of striped first 
electrode lines 12 (anode lines in this embodiment) are 
formed, together with a plurality of terminal pads (not 
shown) as required, on a support 11, as shown In FIGS. 
4A and 4B. In this step, it is possible to form a plurality 
of external lead electrodes (not shown) used for second 
electrode lines in the subsequent step. FIGS. 4A and 4B 
show the plural first electrode lines 12 as being 
arranged a predetermined distance apart from each 
other. 

[0049] The plural first electrode lines 12 can be 
formed by forming a first electrode materia! on the entire 
upper surface of the support 1 1 , followed by patterning 
the first electrode material layer by, for example, the 
ordinary photolithography technology In this embodi- 
ment, the first electrode constitutes the anode as 
described above. Therefore, a transparent conductive 
material, preferably indium tin compound oxide (ITO), 
indium zinc compound oxide, zinc aluminum compound 
oxide, etc., can be used as the electrode material. 
These electrode materials can be formed on the sup- 
port 31 by means of sputtering method. 
[0050] Next, partition walls 13 are formed in a man- 
ner to cross the first electrode lines, as shown in FIGS. 
5A and 5B, thereby preparing a substrate for an organic 
EL display element of the present invention. 
[0051] The partition wall 13 has eaves and a flare. 
Thus, the restriction in the running direction of the evap- 
orated material that is to be deposited can be markedly 
moderated, as described previously. It follows that it is 
possible to use a support having a large area and to 
rotate the support. FIGS. 5A and 5B show that the par- 
tition wall is formed linear. However, It is possible to form 
a curved or folded partition wall in the present invention. 
[0052] The principle of forming the partition wall 13 
will now be described with reference to FIGS. 8A to 8D. 



As shown in FIG. 8A, a negative resist layer 32 contain- 
ing a UV-absorbing substance or a coloring material is 
formed substantially on the entire surface of a substrate 
31 (which corresponds to the support 11 having the first 

5 electrode lines 12 formed thereon as shown in FIG.4A), 
followed by exposing the resist layer 32 to a UV light 
(denoted by arrows in the FIGURE), using a photo mask 
33 having light transmitting portions 33a arranged at an 
appropriate pitch. As a result, the exposed region of the 

10 resist layer 32 is photosensitized in a predetermined 
depth to form a photosensitized portion 32a. It should 
be noted that the UV light is absorbed by the UV- 
absorbing substance or the coloring material contained 
in the resist layer 32. Therefore, the UV light fails to be 

75 transmitted deep inside the resist layer 32 and, thus, the 
lower portion of the resist layer 32 is not exposed to the 
UV light. If development is performed under this condi- 
tion, the non-exposed portion in the surface region of 
the resist layer 32 is removed, though the photosensi- 

20 tized portion 32 is left unremoved (FIG. 8B). Since all 
the lower portion of the resist layer 32 is not exposed to 
the UV light, the development further proceeds side- 
ward to form a tapered flare (FIG. 8C). If the developing 
conditions are selected appropriately, it is possible to 

25 form the partition wall 13 having a flare longer than the 
eaves (FIG. 8D). 

[0053] Incidentally, since the positive photoresist is 
dissolved in its light-exposed portion, it is impossible to 
apply the above-noted processing applied to the nega- 

30 tive photoresist to a positive photoresist. 

[0054] If post-baking is applied in the present inven- 
tion after substantially the entire surface of the partition 
wall 13 is irradiated with an electron beam or a UV light, 
it is possible to eliminate substantially completely defor- 

35 mation of the partition wall in the post-baking step. 

[0055] The UV-absorbing substance mixed in the 
negative photoresist includes, for example, organic UV- 
absorbing substances conventionally used as ordinary 
UV-absorbing substances such as benzophenones, 

40 phenyl salicylic acids, cyano acrylates, benzotriazoles, 
oxalic anilides, and triazin.es and/or inorganic UV- 
absorbing substances that are used as an ordinary UV- 
absorbing substance such as glass powder, cerium 
oxide, carbon, titanium oxide, zinc oxide and iron oxide, 

45 as well as a combination thereof. On the other hand, it 
is desirable to use as a coloring material a black pig- 
ment or a mixed pigment of red, green and blue in order 
to permit the partition wall to perform also the function of 
a black stripe. However, if it is simply intended to form 

50 the partition wall, a single color pigment can be used. It 
is also possible to use a plurality of coloring materials. 
Further, a single or a plurality of coloring materials can 
be used in combination with the UV-absorbing sub- 
stance. 

55 [0056] After formation of the partition wall 13 as 
described above, an organic EL medium layer 21 and a 
second electrode line 22 are formed successively by a 
vapor phase deposition method such as an evaporation 
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deposition method, as shown in FIGS. 6A and 6B. The 
organic EL medium layer 21 and the second electrode 
line 22 are formed on the top surface of each of the par- 
tition walls 13 and are deposited on the support 11 in a 
manner to be separated by the eaves of the partition 
wall 13 so as to be patterned automatically The most 
portion of the second electrode line 22/EL medium layer 
21 is formed directly on the first electrode line 12. How- 
ever, the edge portion of each of the second electrode 
lines 22 extends over the flare in a lower portion of the 
partition wall 13 so as to be positioned apart from the 
first electrode line 12. This is because the flare is mod- 
erately tapered such that its edge angle is not larger 
than 45°. As a result, it is possible to suppress the insu- 
lation breakdown. It should also be noted that, if the 
flare is longer than the eaves of the partition wall, the 
organic EL medium layer 21 and the second electrode 
line 22 can be formed by vertical vapor deposition. 
[0057] The second electrode line 22 can be made 
to extend over the edge of the organic EL medium layer 
21 to permit the organic EL medium layer 21 to be cov- 
ered completely with the second electrode line 22 by 
controlling appropriately the conditions for forming the 
second electrode line 22. The particular construction 
makes it possible to prevent the interface at the cathode 
electrode/the organic EL medium layer 21 from being 
exposed to the outside and, thus, from being deterio- 
rated (see FIGS. 6A and 6B). 

[0058] In the present invention, the organic EL 
medium layer 21 can be formed as a phosphor-contain- 
ing single layer film or multi-layered film, as is known in 
the art. 

[0059] it is possible for the organic EL medium layer 
21 to be of a two-layer structure consisting of a combi- 
nation of a hole injection-transfer layer and an electron 
transferring light-emitting layer or another combination 
of an electron transferring light-emitting layer and an 
electron transferring layer. It is also possible for the 
organic EL medium layer 21 to be of a three-layer struc- 
ture consisting of a hole inject ion -transfer layer, a light- 
emitting layer, and an electron transferring layer. The 
organic EL medium layer 21 may further comprise addi- 
tional layers. In this case, the layers constituting the 
organic EL medium layer 21 are formed successively on 
the substrate. 

[0060] The hole injection-transfer material can be 
selected from metal phthalocyanines including copper 
phthalocyanine and tetra(t-butyl) copper phthalocya- 
nine, metal-free phthalocyanines, quinacridone com- 
pounds, aromatic amine series hole injection-transfer 
materials having a low molecular weight such as 1,1- 
bis(4-di-p-tolylamino phenyl) cyclohexane, N,N'-diphe- 
nyi-N,N , -bis(3-methylphenyl)-1,1'-biphenyl-4,4'- 
diamine, and N,N'-di(1-naphtyl)-N,N , -diphenyl-1 ,1- 
biphenyl-4,4 -diamine, hole transfer materials having a 
high molecular weight such as polyaniline, polythi- 
ophene oligomer material, and other known hole trans- 
fer materials. 



[0061] The light-emitting material includes, for 
example, 9,10-diaryl anthracene, pyrene, coronene, 
perylene, rublene, 1 ,1 ,4,4-tetraphenyl butadiene, tris(8- 
quinolato) aluminum complex, tris(4-methyl-8-qui- 

5 nolato) aluminum complex, bis(8-quinolato) zinc com- 
plex, tris(4-methyl-5-trifluoromethyl-8-quinoIato) 
aluminum complex, bis (2-methyl-5-trifluoromethyl-8- 
quinolato[4-(4-cyanophenyl) phenolate] aluminum com- 
plex, bis(2-methyl-5-cyano-8-quinolinolato)[4-(4-cyano- 

10 phenyl) phenolate] aluminum complex, tris(8- 
quinolinolato) scandium complex, bis(8-(p-toly!) amino- 
quinoline] zinc complex and cadmium complex, 1,2,3,4- 
tetraphenyl cyclopentadiene, pentaphenyl cyclopentadi- 
ene, poly-2,5-diheptyloxy-p-phenylene vinylene, 

15 cumarin phosphor, perylene phosphor, pyran phosphor, 
anthrone phosphor, polyphyrene phosphor, quinacri- 
done phosphor, N,N'-dialkyl-substituted quinacridone 
phosphor, naphthalimide phosphor, and N.N'-diaryl- 
substituted pyrrolo pyrrole phosphor. These light-emit- 

20 ting materials can be used singly or in combination with 
another low molecular weight material or high molecular 
weight material. 

[0062] The electron-transferring material includes, 
for example, 2-(4-biphenylyI)-5-(4-t-butylphenyl)-1 ,3,4- 

25 oxadiazoie, 2,5-bis(1-naphthyl)-1 ,3,4-oxadiazole, an 
oxadiazole derivative synthesized by Hamada et al. 
(Japan Chemical Institute Magazine, page 1540, 1991), 
bis(10-hydroxybenzo[h]quinolinolato) beryllium com- 
plex, and triazole compounds disclosed in Japanese 

30 Patent Disclosure (Kokai) No. 7-90360. 

[0063] The organic EL medium layer 21 can be 
formed by a vacuum evaporation deposition method. 
The thickness of the layer 21 should preferably be 1 urn 
or less, more preferably 50 to 150 nm, in each of the 

35 cases where the layer 21 is of a single layer structure 
and of a multi-layered structure. 

[0064] It is desirable to use a material having a high 
electron injection efficiency for forming the cathode 
electrode line. Specifically, there can be used an ele- 

40 mental metal such as magnesium, aluminum or ytter- 
bium. The electrode line can also be formed by forming 
a layer of lithium, lithium oxide or lithium fluoride in a 
thickness of about 1 nm in direct contact with the 
organic EL medium layer, followed by laminating an alu- 

45 minum or copper layer having a high stability and a high 
electrical conductivity on the lithium layer or the like. 
[0065] Alternatively, to meet both the electron injec- 
tion efficiency and the stability, the second electrode 
line can be formed by using an altoy containing at least 

50 one of metals having a low work function such as Li, Mg, 
Ca, Sr, La, Ce, Er, Eu, Sc, Y, and Yb, and at least one of 
stable metals such as Ag, Al, and Cu. For example, a 
Mg-Ag alloy, an AI-Li alloy or a Cu-Li alloy can be used 
for forming the second electrode. 

55 [0066] The cathode electrode line can be formed by 
means of a resistance heating vapor deposition 
method, an electron beam vapor deposition method, a 
reactive vapor deposition method, an ion plating method 
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or a sputtering method depending on the cathode elec- 
trode material used. The thickness of the cathode elec- 
trode should desirably be about 10 nm to 1 u.m. 
[0067] Finally, a sealing layer 23 is formed in gen- 
eral as shown in FIGS. 7 A and 7B. The sealing layer 23 
serves to prevent the cathode electrode line and the 
organic EL medium layer 21 from being deteriorated by 
water and oxygen. 

[0068] Incidentally, a color display can be obtained, 
if color filter layers of red (R), green (G) and blue (B) are 
formed below the transparent electrode in the case of 
using an organic EL medium emitting white light. Also, a 
full color display can be achieved, if red and green fluo- 
rescent light-converting films are formed in a lower por- 
tion of the transparent electrode in the case of using a 
blue organic EL medium. In this case, the presence of a 
plurality of partition walls makes it possible for the EL 
medium of each color to be completely separated and 
laminated one upon the other by using a mask vapor 
deposition method. Also, the mask and the organic EL 
medium layer are held apart from each other, and the 
EL medium is not diffused. 

[0069] Needless to say, the substrate for an organic 
EL display element and the organic EL display element 
using the particular substrate can be manufactured by 
the method described above even in the case where the 
first and second electrodes constitute the cathode and 
the anode, respectively. 

[0070] A preferred method of manufacturing a sub- 
strate for an organic EL display element of the present 
invention shown in FIG. 1 will now be described with ref- 
erence to FIGS. 9A to 12B. 

[0071] In the first step, a plurality of stripe first elec- 
trode lines 12 (anode lines in this embodiment) are 
formed on the support 1 1 as shown in FIGS. 9A and 9B 
by the method described previously in conjunction with 
FIGS. 5A and 5B. Then, the entire upper surface of the 
first electrode lines 12 formed on the support 11 is 
coated with a negative photoresist layer 32 as shown in 
FIGS. 1 0A and 10B, said photoresist layer 32 containing 
a UV-absorbing substance or a coloring matter 
described previously in conjunction with FIGS. 8A and 
8B. 

[0072] After the coating the negative photoresist 
layer 32 is pre-baked and, then, a photo mask 41 having 
a plurality of light-transmitting portions 41a shaped to 
conform with the shapes of the top surfaces of partition 
walls each having eaves is disposed on the upper sur- 
face of the pre-baked negative photoresist layer 32. 
Under this condition, the negative photoresist layer 32 is 
irradiated with a UV light 42. As a result, upper surface 
regions 132' of the layer 32 corresponding to the top 
portions 132 (see FIG. 3) of the partition walls each hav- 
ing eaves are exposed to the UV light. Therefore, the 
upper surface region 132' having a predetermined 
depth from surface of the photoresist layer 32 is sensi- 
tized by the UV light 42. However, the UV light 42 is 
absorbed by the UV-absorbing substance or the color- 



ing matter contained in the photoresist layer 32, failing 
to reach a region below the upper surface region 132'. 
Naturally, the region below the upper surface region 
132' is not exposed to the UV light. The light exposure in 
5 this step utilizes the UV light emitted from above the 
support 11 and, thus, is called herein a front surface 
light exposure. 

[0073] Then, the photo mask 41 is removed. 
[0074] After the front surface light exposure is car- 

10 ried out as described above, a photo mask 43 having a 
plurality of light transmitting portions 43a shaped to con- 
form with the shapes of the bottom portions of the parti- 
tion walls is disposed on the back surface of the support 
11, as shown in FIGS. 11Aand 11B. Then, bottom sur- 

15 face regions 133' shaped to conform with the bottom 
portions of the partition walls (see the bottom portion 
133 shown in FIG. 2) are exposed to an UV light 44 
emitted from below the support 11. As described previ- 
ously, the UV light passes through the light transmitting 

20 support 1 1 and the transparent first electrode line 12 to 
reach the bottom surface region 133' having a predeter- 
mined depth from the back surface of the photoresist 
layer 32 so as to sensitize the bottom surface region 
133'. However, since the UV light is absorbed by the UV- 

25 absorbing substance or the coloring matter contained in 
the photoresist layer 32, the UV light 44 fails to reach a 
region above the bottom surface region 133'. Naturally, 
the region above the bottom surface region 133' is not 
exposed to the UV light. The light exposure in this step 

30 utilizes the UV light 44 emitted from below the support 
11 and, thus, is called herein a back surface light expo- 
sure. 

[0075] Then, the photo mask 43 is removed. 
[0076] In the next step, the photoresist layer 32 hav- 

35 ing the upper surface regions 132' and the bottom sur- 
face regions 133' exposed to the UV light is developed 
using a developing solution. In this developing treat- 
ment, the non-exposed portion of the photoresist layer 
32 is dissolved in the developing solution so as to be 

40 removed. The removal starts from the upper surface of 
the non-exposed portion and proceeds also sideward 
into a region below the upper surface region 132' so as 
to form the tapered side surfaces 131a, 131b (see FIG. 
1, too) moderately curved to reach both edges on the 

45 upper surface of the bottom surface region 133', thereby 
forming a plurality of partition walls 13 each having 
eaves in the upper portion and a flare in the lower por- 
tion as shown in FIGS. 2 and 3. FIGS. 12A and 12B 
show that the partition walls 13 are positioned apart 

50 from each other and extend in a direction perpendicular 
to the first electrode lines 12. 

[0077] Finally, post-baking is performed by means 
of irradiation with an electron beam or a UV light so as 
to finish preparation of the substrate for an organic EL 
55 display element. Incidentally, the front surface light 
exposure (first light exposure) and the back surface light 
exposure (second light exposure) may be performed in 
the reverse order, or simultaneously. 
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[0078] By applying the light exposure to the region 
corresponding to the bottom portion of the partition wall 
in addition to the light exposure to the region corre- 
sponding to the top portion of the partition wall, it is pos- 
sible to define accurately the width of the flare of the 5 
partition wall, too. As a result, it is possible to manufac- 
ture an organic EL display element smaller in nonuni- 
formity in the size of pixels. 

[0079] FIG. 13, which is directed to a preferred 
embodiment of a first aspect of the present invention, 10 
shows a plurality of the partition walls 13 as viewed from 
above. In this embodiment, a plurality of connection 
bands 51 are interposed between adjacent partition 
walls 13. Each connection band 51 serves to connect 
the adjacent partition walls 13 to each other at the lower 15 
portions. As shown in FIG. 13, a plurality of the partition 
walls 13 constructed as shown in FIGS. 2 and 3 are 
arranged a predetermined distance apart from each 
other. It should be noted that adjacent partition walls 13 
are connected to each other by a plurality of the connec- 20 
tion bands 51 at the lower end portions, i.e., at the bot- 
tom portions 133 shown in FIG. 2. As described herein 
later, the connection bands 51 should desirably be 
arranged to fill the clearance between adjacent first 
electrode lines (not shown) and to cover the edge por- 25 
tions facing each other of the adjacent first electrode 
lines. 

[0080] These connection bands 51 permit effec- 
tively preventing the short-circuiting at the side edge 
portion of the first electrode line between the first and 30 
second electrode lines. To be more specific, the flared 
side surface of the partition wall permits preventing the 
short-circuiting at the side edge of the second electrode 
between the second electrode line and the first elec- 
trode line. However, where the film thickness is 35 
increased for lowering the electrical resistance of the 
first electrode line, it is possible for the organic EL 
medium layer to be broken at the stepped edge portion 
of the thick first electrode line. Also, short-circuiting 
tends to take place at the stepped edge portion of the 40 
thick first electrode between the first and second elec- 
trode lines. The connection band 51 serves to prevent 
effectively the breakage or the short-circuiting at the 
stepped portion. 

[0081] FIGS. 14A to 15B collectively show how to 45 
manufacture a substrate for an organic EL display ele- 
ment constructed as shown in FIG. 13. 
[0082] In the first step, the first electrode lines 12 
are formed on the support 1 1 as described previously in 
conjunction with FIGS. 4A and 4B, followed by forming 50 
the negative photoresist layer 32 containing a UV- 
absorbing substance and subsequently applying the 
front surface light exposure to the photoresist layer 32. 
Then, the back surface light exposure is applied by 
using a photo mask differing from that described previ- 55 
ously in conjunction with FIGS. 11A and 11B. 
[0083] To be more specific, a photo mask 43' shown 
in FIGS. 14A and 14B is used in this embodiment. The 



photo mask 43' is provided with a plurality of first light 
transmitting windows 43a shaped to conform with the 
shape of the bottom portions 133 of the partition walls 
and with a plurality of second light transmitting windows 
43b shaped to conform with the shape of the connection 
bands 51 (see FIG. 13). The second windows 43b 
should desirably be arranged to permit the clearance 
between adjacent first electrode lines 12 and side edge 
portions 12a, 12b, which face each other, of adjacent 
first electrode lines 12 to be exposed to light. 
[0084] The back surface light exposure is per- 
formed as described previously in conjunction with 
FIGS. 11A and 11 B by using the photo mask 43' so as 
to expose regions 133, which correspond to the bottom 
portions of the partition wails, of the photoresist film 32 
and regions 51" corresponding to the connection bands. 
[0085] Then, the photoresist layer 32 is developed 
as described previously so as to obtain a plurality of par- 
tition walls 13 as shown in FIGS. 15A and 15B. Each 
partition wall 13 has eaves in an upper portion and a 
flare in a lower portion. Also, these partition walls 1 3 are 
shaped such that the lower flare portions of the adjacent 
partition walls 13 are connected to each other by a plu- 
rality of connection bands 51 . As described previously, it 
is desirable to form each connection band 51 to cover 
the side edges 12a, 12b facing each other of adjacent 
first electrode lines. In this case, it is possible to prevent 
completely the short-circuiting between the second 
electrode line that is to be formed later and the first elec- 
trode line 12 at the side edges 12a, 12b of the adjacent 
first electrode lines 12. 

[0086] Finally, post-baking is applied after irradia- 
tion with an electron beam or a UV light so as to finish 
preparation of a substrate for an organic EL display ele- 
ment. 

[0087] FIGS. 16A to 17B collectively show another 
method of manufacturing a substrate for an organic EL 
display element constructed as shown in FIG. 13. In this 
embodiment, color filters are formed in advance on the 
support 1 1 and these color filters are used as a photo 
mask in performing the back surface light exposure. 
[0088] In the first step, substantially rectangular 
color filters 61 having three colors of R, G, B are formed 
by the ordinary method on the support 1 1 , as shown in 
FIGS. 16A and 16B. These color filters 61 are arranged 
to form rows and columns of the color filters such that a 
lattice-shaped clearance is formed therebetween. Then, 
an over-coat layer 62 is formed on the entire front sur- 
face of the support 11 to cover the color filters 61. As 
widely known in this technical field, the over-coat layer 
62, which is intended to flatten the surface and to pro- 
tect the color filters 61 , can be formed with a transparent 
resin. The first electrode lines 12 are formed on the 
over-coat layer 62. Needless to say, each of the first 
electrode lines 12 is arranged to cover a plurality of 
color filters 61 forming a single row, and has a width 
larger than the width of the row of the color filters, as 
shown in FIG. 16A. It follows that the clearance between 
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adjacent first electrode lines 12 is smaller than the 
clearance between adjacent rows of the color filters. 
[0089] In the next step, the negative photoresist 
layer 32 containing a UV-absorbing substance or a 
coloring matter Is formed, followed by the front surface 
light exposure to expose regions 132' corresponding to 
the top portions of the partition walls to light. Then, the 
back surface light exposure is performed to expose 
regions 133' corresponding to the bottom portions of the 
partition walls to a UV light without using a newly- 
formed photo mask. In this step, the color filters 61 are 
used as a photo mask. It should be noted that the UV 
light passes through the lattice-shaped clearance 
between adjacent color filters 61 . It follows that not only 
the regions 133' corresponding to the bottom portions of 
the partition walls but also regions 51' corresponding to 
the connection bands are exposed to the UV light, said 
regions 133' and 5T being included in the photoresist 
layer 32. 

[0090] Then, the partition walls 13 are formed as 
shown in FIGS. 17Aand 17B by developing the photore- 
sist layer 32. 

[0091] Finally, irradiation with an electron beam or a 
UV light and post-baking are performed to finish prepa- 
ration of the substrate for an organic EL display ele- 
ment. Incidentally, the first light exposure and the back 
surface light exposure may be performed in the reverse 
order or simultaneously. 

[0092] FIGS. 18A to 18C are cross sectional views 
schematically showing a still another method of manu- 
facturing a substrate for an organic EL display element 
constructed as shown in FIG. 1 or 13. In this embodi- 
ment, the front surface light exposure is carried out 
twice. 

[0093] In the first step, the first electrode lines 12 
are formed on the support 1 1 , as shown in FIG. 18A, fol- 
lowed by forming the negative photoresist layer 32 con- 
taining a UV-absorbing substance or a coloring matter 
and subsequently performing the front surface light 
exposure to expose the regions 132' corresponding to 
the top portions of the partition walls to a UV light. Then, 
the photoresist layer 32 is partially developed with a 
developing solution. To be more specific, the photoresist 
layer 32 is developed to permit the flares of the partition 
walls to project from the tips of the eaves as viewed 
from above and is stopped to prevent those portions of 
the photoresist layer 32 which are positioned between 
adjacent regions corresponding to the partition walls 
from being removed completely. In other words, the 
photoresist layer 32 is developed to permit continuous 
thin film portions. 511 to be left unremoved between 
adjacent partition wall regions. 

[0094] Then, a photo mask 71 is disposed from the 
upper side of the structure shown in F!G. 18A, as shown 
in FIG. 18B. The photo mask 71 includes slit-like light 
transmitting portions 71a each having a width equal to 
the width of the bottom portion 133 (see FIG. 2) of each 
of the partition walls and opaque portions 71b posi- 



tioned above the continuous thin film portions 51 1 . Pref- 
erably, the photo mask 71 should also include light 
transmitting portions (not shown) corresponding to the 
connection bands 51 (see FIG. 13). In this case, the 

5 thickness in the central portion of the continuous thin 
film portion 51 1 determines the thickness of the connec- 
tion band 51. If the front surface light exposure is per- 
formed by using the photo mask 71 and the UV light 72 
emitted from above the support, the regions 132' corre- 

10 sponding to the top portions of the partition walls also 
act as a mask. As a result, regions 51 1 a of the continu- 
ous thin film portions 511, said regions 511a corre- 
sponding to the tip portions of the flares of the partition 
walls, are selectively exposed to the UV light. 

15 [0095] Then, the structure shown in FIG. 18B is 
developed FIG. 18C to form the partition walls 13 con- 
structed as shown in FIG. 1 or 13 (FIG. 18C). 
[0096] FIGS. 19A to 19D are cross sectional views 
collectively showing how to manufacture an organic 

20 electroluminescence (EL) display element of the 
present invention. 

[0097] A substrate 80 for an organic EL display ele- 
ment constructed as shown in FIG. 13 is prepared as 
shown in FIG. 19A. 

25 [0098] Then, an organic EL medium 21 is formed in 
at least each of the regions between adjacent partition 
walls 13, as shown in FIG. 19B. Vapor deposition 
beams for forming the organic EL medium are denoted 
by arrows 21 1 in FIG. 19B. The vapor deposition can be 

30 performed while rotating the substrate 80. FIG. 19B 
shows that the vapor deposition beams 211 run in a 
direction substantially perpendicular to the support 11. 
By this vapor deposition, the organic EL medium 21 is 
formed between adjacent partition walls 13, on the 

35 mutually facing flare portions of adjacent partition walls 
13, and on the tops of the partition walls 13. In other 
words, the organic EL medium is patterned by the pres- 
ence of the partition walls 13 simultaneously with the 
vapor deposition. 

40 [0099] In the next step, the second electrode lines 
22 are formed in at least the regions between adjacent 
partition wails 13, as shown in FIG. 19C. Since the first 
electrode lines 12 constitute the anode, the second 
electrode lines 22 naturally constitute the cathode. 

45 [0100] It is desirable to form the second electrode 
lines 22, i.e., cathode, while rotating the substrate 80. 
[0101] If the beam 221 of the second electrode 
material is directed toward the entire substrate 80 while 
rotating the substrate, the second electrode material 

50 beam 221 arrives at the substrate 80 in a direction 
somewhat inclined relative to the substrate 80. As a 
result, the second electrode line 22 is allowed to cover 
the organic EL medium 21 positioned between adjacent 
partition walls 13 and to extend over the flared side wall 

55 of each partition wall 13. In addition, the organic EL 
medium 21 is also formed on the top surface of the par- 
tition wall 13. In other words, the presence of the parti- 
tion walls 1 3 permits the second electrode lines 22 to be 
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patterned when formed. In this fashion, the second 
electrode line 22 positioned between adjacent partition 
walls 13 is completely isolated from the first electrode 
line 12. 

[0102] Finally, an ordinary sealing layer 23 is 
formed in order to prevent the cathode and the organic 
EL medium from being deteriorated by water or oxygen. 
If the entire surface of the substrate 80 is irradiated with 
a sealing material beam 231 while rotating the substrate 
80, the sealing layer 23 is also patterned when formed. 
As a result, the sealing layer 23 is formed to cover the 
second electrode line 22 positioned between adjacent 
partition wails 1 3 and to extend over the flared side wail 
of the partition wall 13. The sealing layer 23 is also 
formed to cover the upper surface of the second elec- 
trode line 22 positioned on the top surface of the parti- 
tion wall 13 and to cover the side surfaces of the top 
portion of the partition wall 13, the organic EL medium 
21 and the second electrode line 22 positioned in the 
top portion of the partition wall 13. 
[0103] FIGS. 20A to 20I collectively show a method 
of manufacturing a substrate for an organic EL display 
element according to a second aspect of the present 
invention and a display element using the particular 
substrate. 

[0104] In the first step, the entire surface of a sup- 
port 911 similar to the support 11 described previously 
is coated with a negative photoresist layer 912 contain- 
ing a UV-absorbing substance or a coloring matter, as 
shown in FIG. 20A, followed by drying the photoresist 
layer 912. The negative photoresist layer 912 is similar 
to the negative photoresist layer 32 described previ- 
ously. 

[0105] In the next step, a UV light exposure and 
development are performed by using a photo mask (not 
shown) having light-transmitting portions formed at a 
predetermined pitch so as to form a striped electrical 
insulating layer 913, as shown in FIG. 20B. In the step 
of the light exposure, a surface region having a prede- 
termined depth from the surface of the photoresist layer 
912 is sensitized. However, since the UV light is 
absorbed by the UV-absorbing substance or coloring 
matter contained in the photoresist layer 912, the UV 
light fails to reach a region below the surface region 
noted above. Therefore, the lower region of the photore- 
sist layer 912 is not exposed to the UV light. If the pho- 
toresist layer is developed under this condition, the non- 
exposed portion is removed, though the exposed por- 
tion in the surface region of the photoresist layer 912 is 
not dissolved in the developing solution so as to remain 
unremoved. If the conditions for the light exposure and 
the development are selected appropriately, it is possi- 
ble to form the electrical insulating layer 913 that is 
tapered inversely as shown in FIG. 20B. 
[0106] Then, an electrically conductive material 
layer 914 is formed on the entire surface of the support 
911 having the electrically insulating layer 913 formed 
thereon, as shown in FIG. 20C. For forming the conduc- 



tive material layer 914, it is desirable to use a metallic 
material selected from the group consisting of Ni, Cu, 
Cr, Fe, Co, Au, Ag, Pt, Rh, Pd, Pb, Sn and an alloy con- 
taining at least one of these metal elements. The con- 
5 ductive material layer 914 can be formed by, for 
example, a sputtering method. 

[0107] As shown in FIG. 20C, the conductive mate- 
rial layer 914 is formed to cover continuously the surface 
of the support 911 positioned between adjacent electri- 

10 cal insulating layers 913 and the upper surface of the 
insulating layer 913. Where the insulating layer 913 is 
inversely tapered, a substantially striped portion 914a is 
formed between adjacent insulating layers 913, and a 
clearance 915 is formed between the side surface of the 

15 striped portion 914a and the side surface of the insulat- 
ing layer 91. The striped portion 914a of the conductive 
material layer 914 is contiguous to a portion 914b posi- 
tioned on the upper surface of the insulating layer 913 
via a thin stepped portion 914c formed therebetween. 

20 [0108] In the next step, a photoresist layer 916 is 
formed on the conductive material layer 914 as shown 
in FIG. 20D in order to form a mask for etching the con- 
ductive material layer 914. 

[0109] Then, the photoresist layer 916 is worked to 

25 form a predetermined etching mask 917, followed by 
etching the conductive material layer 914 to form a con- 
ductive bus line 918. It should be noted that the conduc- 
tive bus line 918 is brought into contact with the 
insulating layer 913 only on one side (see FIG. 20F). 

30 [01 1 0] It is one of the preferred embodiments of the 
present invention to bring the conductive bus line 918 
into contact with the electrical insulating layer 913 on 
only one side. To form the particular structure, the resist 
pattern 917 positioned on the conductive material layer 

35 914 is shaped to cover at one end portion one of the 
stepped portions 914c, which face each other, of the 
conductive material layer and the portion 914b on the 
insulating layer 913 and to expose at the other end por- 
tion the other stepped portion 914c, as shown in FIG. 

40 20E. If the conductive material layer 914 is etched using 
the particular etching mask, the etching proceeds 
through the exposed stepped portion 914c, though the 
stepped portion 914c covered with the etching mask is 
not etched. As a result, it is possible to form the conduc- 

45 tive bus line 918 that is brought in its only one side into 
contact with the insulating layer 913 (a side edge por- 
tion 91 3B of the insulating layer 913 in FIG. 20F) in the 
region corresponding to the remaining stepped portion 
914c, as shown in FIG. 20F. 

so [0111] The electrical resistance between both 
edges of the conductive bus line 918 should desirably 
be as low as possible. Specifically, the resistance 
should desirably be 1000Q or less, more desirably 
100D or less. However, the width of each bus line 918 

55 should desirably be 1/2 or less of the maximum width of 
the pixel/ more desirably 1/4 or less of the maximum 
width of the pixel, in order to ensure transmittance of the 
EL light. In addition, it is desirable for each bus line 918 
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to have a width larger than 1/20 the maximum width of 
the pixel because it is difficult to lower sufficiently the 
resistance of the bus line 91 8 if the width of the bus line 
918 is smaller than 1/20 the width of the first electrode 
line. The height of each bus line 91 8 should desirably be 
0.1 juim or more in general. Further, it is desirable to form 
each bus line 918 such that the upper surface of the bus 
iine 918 is substantially flush with the upper surface of 
the insulating layer 913. Incidentally the height of each 
bus line 918 should desirably be 50 jam or less in order 
to prevent the radiating direction of the EL light from 
being restricted to narrow the viewing angle. 
[0112] For example, where the first electrode line 
has a width of 100 jam and a bus line 918 having a 
length of 7 cm is formed by using a copper-based metal 
having a resistivity of 2E~6 Qcm, the resistance 
between both edges of the bus line 918 is about 10H if 
the bus iine 918 has a width of 25 jam, which is 1/4 the 
pixel width, and a height of 5 um The resistance of 10Q 
noted above is less than one part per several milfions of 
the resistance of the first electrode line made of, for 
example, indium tin compound oxide (ITO) alone. It fol- 
lows that it is possible to prevent the energy loss caused 
by the voltage drop across the first electrode line. 
[0113] It is also desirable to form a light-absorbing 
metal oxide layer (not shown) in contact with the support 
911 of the conductive bus line 918. In this case, the con- 
ductive bus iine 918 is allowed to perform the function of 
a black stripe so as to prevent reflection of the external 
light. As a result, the contrast of the EL display element 
can be improved. 

[0114] After formation of the bus line 918, a trans- 
parent conductive film 920 constituting the first elec- 
trode line is formed by, preferably, a sputtering method, 
as shown in FIG. 20G. It should be noted that the insu- 
lating layer 913 is inversely tapered to form eaves in an 
upper portion such that the side edge portions 913B 
and 91 3A are in contact and not in contact, respectively, 
with the conductive bus line, as apparent from FIG. 20F. 
in other words, a clearance 919 is formed between the 
side edge portion 91 3A and the bus iine 918. It follows 
that the transparent electrode film 920 is automatically 
patterned when formed (omission of the patterning 
step). Naturally, corrosion of the conductive bus line 918 
with an etching solution need not be worried about. 
[01 15] An electrode material similar to that used for 
forming the first electrode line 12 described previously 
can be used for forming the transparent conductive film 
920. 

[0116] After formation of the transparent conductive 
film 920, the clearance 919 between the insulating layer 
91 3 and the adjacent conductive bus line is filled with an 
electrically insulating material 921 such as resin, 
thereby forming a substrate for an organic El display 
element according to the second aspect of the present 
invention (see FIG. 20H). 

[0117] As apparent from the description given 
above, the substrate for an organic EL display element 



of the present invention is constructed such that a plu- 
rality of the first electrode lines 920 are arranged apart 
from each other, and the conductive bus lines 918 
extend substantially in parallel to the first electrode lines 

5 920. Also, the first electrode lines 920 are arranged 
apart from the support 911 (due to the presence of the 
insulating layers 913). In addition, (only) one end por- 
tion of the first electrode line 920 is positioned on the 
surface of the adjacent conductive bus line 918. What 

10 should be noted is that the first electrode line is in con- 
tact with a relatively large surface of the conductive bus 
line 918 formed on the support. As a result, the resist- 
ance of the first electrode line 920 is further lowered so 
as to lower the driving voltage of the organic EL display 

15 element. It should also be noted that the first electrode 
Sine is patterned when formed, making it possible to omit 
a patterning step with an etching solution. 
[0118] Further, the organic EL medium layer 21 and 
second electrode lines 22 apart from each other are 

20 formed by the ordinary method in a manner to extend in 
a direction crossing the first electrode lines, as shown in 
FIG. 20I. The organic EL medium layer 21 and the sec- 
ond electrode lines 22 should desirably extend in a 
direction perpendicular to the first electrode lines. 

25 Finally, the sealing layer 23 is formed by, for example, an 
ion plating method so as to finish manufacture of the 
organic EL display element. 

[0119] in the present invention, it is desirable to 
form a plurality of partition walls that permit patterning 

30 the organic EL medium layer and the second electrode 
lines when formed. These partition walls should be 
formed apart from each other on the substrate for the 
organic EL display element shown in FIG. 20H in a man- 
ner to extend in a direction crossing the first electrode 

35 lines 920, preferably in a direction perpendicular to the 
first electrode line 920. Each partition wall should be 
inversely tapered or should be T-shaped. Preferably, the 
partition wall should have eaves and a flared side wall 
as defined in the present invention. 

40 [0120] In a preferred embodiment of the present 
invention, the partition wall has eaves in an upper por- 
tion and a flare in a lower portion as shown in FIGS. 2 
and 3. More preferably, the partition walls should have a 
plurality of connection bands serving to connect the 

45 flare portions of adjacent partition walls. 

[0121] FIGS. 21A and 21B collectively a substrate 
for an organic EL display element of the present inven- 
tion having partition walls 13 formed on the substrate 
shown in FIG. 20H. Specifically, FIG. 21A is a cross sec- 

50 tional view in a direction equal to that of FIGS. 20A to 
20I, and FIG. 21 B is a cross sectional view in a direction 
perpendicular to that of FIG. 21 A. Each partition wall 13 
has eaves 132a, 132 in an upper portion and flares 
133a, 133b in a lower portion, and extends in a direction 

55 perpendicular to the first electrode line 920. 

[0122] In forming the particular partition wall, the 
negative photoresist (see, e.g., resist layer 32 shown in 
FIG. 8A) itself for forming the partition wall, which is 
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coated on the support, naturally fills the clearance 919 
between the insulating layer 913 and the adjacent con- 
ductive bus line, making it unnecessary to fill in advance 
the clearance 919 with the insulating material 921 (see 
FIG. 20H). In this case, the width of the clearance 919 5 
should desirably be 1 to 500 jam. 
[0123] Incidentally, the principle for forming the 
inversely tapered insulating layer 913 is basically equal 
to the principle for forming the partition wall 13. In the 
case of the insulating layer 913, the developing condi- 10 
tions are selected to make the flare shorter than the 
eaves. 

[0124] FIG. 22 shows how to manufacture an 
organic EL display element by using the substrate for an 
organic EL display element provided with partition walls 15 
as shown in FIGS. 21A and 21 B. In the first step, the 
organic EL medium layer 21 is formed by, preferably, a 
vacuum vapor deposition as described previously on 
the substrate for an organic EL display element pro- 
vided with the partition walls, followed by forming the 20 
second electrode lines 22 by, preferably, a vacuum 
vapor deposition method on the organic EL medium 
layer 21 . Further, the sealing layer 23 is formed on the 
second electrode line 22 by, preferably, an ion plating 
method. Each of these organic EL medium layer 21 and 25 
the second electrode material layer 22 is patterned 
when formed by the presence of the partition walls 13, 
making it unnecessary to apply an etching treatment 
separately. The sealing layer 23, which consists of ger- 
manium oxide, can be formed in a thickness of, for 30 
example, 1 urn 

[0125] In the present invention, the insulating layer 
913 can be formed of color filter layers (R, G, B) as 
shown in FIGS. 23 and 24. FIG. 23 is a cross sectional 
view corresponding to FIG. 20I, and FIG. 24 corre- 35 
sponds to FIG. 22. FIG. 23, which shows the final con- 
struction of the organic EL display element, should be 
construed to show also the substrate for an organic EL 
display element corresponding to that shown in FIG. 
20H. Likewise, FIG. 24, which shows the final construe- 40 
tion of organic EL display element provided with parti- 
tion walls, should be construed to show also the 
substrate for an organic EL display element correspond- 
ing to that shown in FIG. 20H arid the substrate for an 
organic EL display element provided with partition walls 45 
corresponding to that shown in FIGS. 21 A and 21 B. 
[0126] A substrate for an organic EL display ele- 
ment according to a third embodiment of the present 
invention will now be described with reference to FIG. 
25. so 
[0127] As shown in FIG. 25, a plurality of striped 
first electrode lines 12 (anode lines in this embodiment) 
are formed on a support 1 1 made of a light-transmitting 
insulating material such as quartz, glass or a plastic 
material, preferably a transparent material. Further, it is 55 
desirable to form a plurality of striped auxiliary electrode 
lines 91 in a region between an edge of the support and 
a region surrounding the first electrode lines. These 
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auxiliary electrode lines 91 are formed apart from the 
first electrode lines 12 in a manner to extend from within 
a region surrounded by a frame 92 described later to the 
outside of the frame 92. Naturally, the auxiliary elec- 
trode lines 91 cross the frame 92 and can be used as 
electrodes that are connected to second electrode lines 
described later. FIG. 25 shows that the first electrode 
lines 12 are arranged a predetermined distance apart 
from each other, and that the auxiliary electrode lines 91 
are also arranged apart from each other. It is also 
shown that the auxiliary electrode lines 91 extend from 
a position a predetermined distance apart from one side 
edge of the first electrode line 12 toward the edge of the 
support in a direction perpendicular to the first electrode 
line 12. 

[0128] The plural first electrode lines 12 can be 
formed by forming an electrode material layer on the 
upper surface of the support 1 1 , followed by patterning 
the electrode material layer by, for example, the ordinary 
photolithography technology. Preferably, the auxiliary 
electrode lines 91 should be formed after formation of 
the first electrode lines 12. To be more specific, an elec- 
trode material layer for the auxiliary electrode is formed 
on the front surface of the support 11, followed by pat- 
terning the electrode material layer by, for example, a 
photolithography technology as in the formation of the 
first electrode lines 12. Preferably, the first electrode 
lines 12 and the auxiliary electrode lines 91 should be 
formed simultaneously by using the same electrode 
material. 

[0129] In the example shown in FIG. 25, the first 
electrode lines 12 constitute the anode. Therefore, it is 
desirable to use a transparent conductive material such 
as indium tin compound oxide (ITO), indium zinc com- 
pound oxide or zinc aluminum compound oxide for form- 
ing the first electrode lines 12. The same electrode 
material can also be used for forming the auxiliary elec- 
trode lines 91 . 

[0130] These electrode materials can be deposited 
on the support 1 1 by a sputtering method. 
[0131] The frame 92 surrounds the first electrode 
lines 1 2 formed on the support 1 1 and the partition walls 
13 arranged apart from each other and extending to 
cross the electrode lines 12. Preferably, the frame 92 
should be arranged to cross the first electrode lines 12 
such that the first electrode lines 12 extend to the out- 
side of the frame 92. Also, in a preferred embodiment in 
which the auxiliary electrode lines 91 are formed, the 
frame 92 should be formed to cross the auxiliary elec- 
trode lines 91 such that the auxiliary electrode lines 91 
extend from within the frame 91 to the outside of the 
frame 91. 

[0132] It is desirable to employ the method of the 
present invention described above for forming the parti- 
tion walls 1 3 and the frame 92. 

[0133] In the present invention, the partition walls 
13 and the frame 92 can be formed simultaneously by 
using the same material. It is desirable to form the par- 
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tition walls 1 3 and the frame 92 simultaneously by using 
the same material, though it is also possible to form 
these partition walls and frame separately by using dif- 
ferent materials. 

[0134] It is possible to employ the particular method 
of the present invention in combination with a method 
known in this technical field to form the partition walls 1 3 
and the frame 92 in various shapes. It is desirable for 
the partition wall 13 to have eaves and a flare. However, 
the frame 92 may have a vertical side surface as shown 
in FIG. 25. FIG. 25 also shows that the partition walls 1 3 
are arranged apart from each other and extend in a 
direction perpendicular to the first electrode lines 12, 
and that the frame 92 is shaped rectangular to permit 
the first electrode lines 12 and the auxiliary electrode 
lines 91 to cross the frame 91 at right angles. 
[0135] These frame 92 and partition walls 13 are 
irradiated with an electron beam or a UV light and, then, 
subjected to post-baking so as to finish preparation of 
the substrate for an organic EL display element of the 
present invention. The final height of these partition wall 
13 and frame 92 should desirably be 1 to 50 jam. 
[0136] An organic EL display element of the present 
invention provided with a frame will now be described 
with reference to FIG. 26. 

[0137] As shown in FIG. 26, the organic EL medium 
layer 21 is formed in at least the region between adja- 
cent partition walls 1 3, and the second electrode line 22 
is formed on the organic EL medium layer 21 . 
[0138] Where the auxiliary electrode line 91 is 
formed as in the preferred embodiment described 
above, the auxiliary electrode line 91 can be connected 
to the second electrode line 22. In this embodiment, the 
first electrode line 12 constitutes the anode and, thus, 
the second electrode line 22 constitutes the cathode. 
[0139] A cover 93 is mounted on the frame 92. 
[0140] The cover 93 covers at least the top surface 
of the frame 92 and the region surrounded by the frame 

92 and includes preferably a portion extending outward 
from the outer edge of the top surface of the frame 92. 
FIG. 26 shows that the cover 93 is shaped like a flat 
plate and includes a portion extending outward from the 
side edge of the top surface of the frame 92 over the 
entire periphery, though the extending portion is not 
clearly shown in the drawing. 

[0141] The cover 93 can be formed of glass, a 
metallic material, etc, 

[0142] In the present invention, it is possible to 
reduce the pressure within the space surrounded by the 
frame 92 and the cover 93. The pressure reduction per- 
mits decreasing the water content and oxygen content 
within the space surrounded by the frame 92, the cover 

93 and the support 1 1 , making it possible to prevent the 
second electrode line 22 and the organic EL medium 
layer 21 from being deteriorated. After the pressure 
reduction, an inert gas can be sealed in the space noted 
above. 

[0143] The frame 92 and the cover 93 are bonded 



to each other by an adhesive 94. Particularly, it is most 
desirable to have the outer peripheral surface of the 
frame 92 coated with the adhesive 94. In this case, the 
adhesive 94 cannot move into a region inside the frame 

5 92 so as to prevent without fail the adhesive 94 from 
contacting the second electrode line 22 and the organic 
EL medium 21. In a preferred embodiment in which the 
cover 93 includes a region slightly extending outward 
from the outer edge of the top surface of the frame 92, 

10 the adhesive layer can be formed in a region sur- 
rounded by the lower surface at the edge of the cover 
extending outward from the outer edge of the top sur- 
face of the frame 92, the outer circumferential surface of 
the frame 92 and the upper surface of that portion of the 

15 support which is positioned outward of the frame 92. In 
this case, the adhesive 94 cannot move into a region 
inside the frame 92. In addition, the support 11, the 
frame 92 and the cover 93 can be bonded integrally. 
FIG. 26 shows that the adhesive 94 is coated on the 

20 entire outer circumferential surface of the frame 92. 
[0144] An ordinary resin that can be cured at room 
temperature can be used as the adhesive 94. However, 
it is desirable to use a UV-setting resin that can be cured 
rapidly in order to achieve bonding efficiently. 

25 [0145] In the substrate for an organic EL display 
element of the present invention, a frame is formed in 
advance on the support. Therefore, the second elec- 
trode line 22 and the organic EL medium 21 can be cov- 
ered easily by simply mounting, for example, a flat cover 

30 93. Also, the presence of the frame 92 makes it possible 
to avoid the possibility of erroneously bringing the cover 
into contact with the second electrode line 22 in the step 
of mounting the cover. 

[0146] The present invention will now be described 
35 with reference to Examples. 

Example 1 

[0147] A substrate for an organic EL display ele- 
40 ment and an organic EL display element were prepared 
in this Example by the methods described previously in 
conjunction with FIGS. 4A to 7B. 

[0148] In the first step, an ITO layer for the first elec- 
trode line was formed on a glass support 11 by means 

45 of sputtering. Then, for improving both the transparency 
and electrical conductivity of the first electrode line, a 
heat treatment was applied to the ITO layer within an air 
atmosphere so as to crystallize the ITO layer. 
[0149] Then the ITO layer was patterned by photoli- 

so thography and wet etching so as to form the first elec- 
trode line 12 (see FIGS. 4A and 4B). 
[0150] In the next step, the support 11 having the 
first electrode line 12 formed thereon was coated with a 
negative photosensitive resin having fine graphite parti- 

55 cles acting as a black coloring matter dispersed therein, 
followed by pre-baking, exposing to light, developing, 
and post-baking the photosensitive resin layer to form 
partition walls 13 each having eaves and flares, thereby 
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forming a substrate for an organic EL display element of 
the present invention (see FIGS. 5A and 5B). 
[0151] Then, the organic EL medium layer 21 of a 
three-layer structure was formed by vacuum vapor dep- 
osition of copper phthalocyanine (20 nm thick), N,N'- 
di(1-naphthyl)-N,N , -diphenyl-1,1'-biphenyl-4 ) 4 , -diamine 
(60 nm thick) and tris(8-quinolinolato) aluminum com- 
plex (70 nm thick), followed by forming the second elec- 
trode line on the organic EL medium layer 21 by vapor 
deposition of aluminum that was carried out while rotat- 
ing the substrate (see FIGS. 6A and 6B). Further, the 
sealing layer 23 was formed in a thickness of 1 urn by 
ion plating of germanium oxide so as to prepare the 
organic EL display element of the present invention (see 
FIGS. 7A and 7B). 

[0152] FIG. 27 is an SEM photo showing the state 
after the vapor deposition for forming the EL medium 
and the second electrode layer by using partition walls 
of the present invention. It is seen from FIG. 27 that the 
EL medium and the second electrode layer are pat- 
terned to form a stripe between adjacent partition walls, 
and that the end portions on both sides of the second 
electrode line extend over the lower portions of the 
flares of the light-absorbing partition wall so as to cover 
completely the EL medium. 

[0153] In the organic EL display element thus pre- 
pared, the second electrode lines were completely sep- 
arated from each other so as to eliminate completely the 
short-circuiting between adjacent second electrode 
lines. Also, the short-circuiting of the element at the 
edge of the second electrode line was not observed 
even if the driving voltage was increased to 10V or 
more. 

Example 2 

[0154] A substrate for an organic EL display ele- 
ment and an organic EL display element were prepared 
as in Example 1, except that a triazine-based organic 
UV-absorbing substance was used in place of the fine 
black graphite particles. FIG. 28 is an SEM photo show- 
ing the partition wall of the substrate for the display ele- 
ment thus prepared. The display element was found to 
be substantially equal in performance to the element 
prepared in Example 1. 

Example 3 

[0155] A substrate for an organic EL display ele- 
ment and an organic EL display element were prepared 
as in Example 1, except that a mixed coloring matter 
consisting of an anthraquinone-based red coloring mat- 
ter and copper phthalocyanine-based green and blue 
coloring matters was used in place of the fine black 
graphite particles. The display element was found to be 
substantially equal in performance to the element pre- 
pared in Example 1 . 



Example 4 

[0156] A substantially entire surface of the partition 
wall 13 prepared as in Example 1 was irradiated with an 

5 electron beam or a UV light, followed by applying a post- 
baking at 150 to 300°C for 10 to 120 minutes so as to 
prepare a substrate for an organic EL display element of 
the present invention. Then, an organic EL display ele- 
ment was prepared as in Example 1. In the organic EL 

w display element thus prepared, the second electrode 
lines were found to be completely separate from each 
other so as to eliminate completely the short-circuiting 
between adjacent second electrodes. Also, the short- 
circuiting at the edge of the second electrode line was 

15 not observed even if the driving voltage was increased 
to 1 0V or more. 

Comparative Example 1: 

20 [01 57] An organic EL display element was prepared 
as in Example 1 , except that the partition wall was pre- 
pared by using a negative photosensitive resin not hav- 
ing a black coloring matter dispersed therein after 
formation of the first electrode line 12 as in Example 1. 

25 The flare edge angle of the organic EL display element 
was found to be 45° or more, and the upper portion of 
the side surface of the partition wall was free from 
eaves. Short-circuiting was caused in a part of the sec- 
ond electrode line by a substance attached by vapor 

30 deposition to the side surface of the partition wall. Also, 
short-circuiting took place between the edge of the sec- 
ond electrode line and the first electrode line when the 
driving voltage was increased to 10V or more. 



[0158] Samples of partition walls each having a 
flare edge angle of about 30°, 45° and 60° were pre- 
pared for comparison with the sample of the partition 

40 wall that did not have flared side surfaces. In the sam- 
ples of the partition walls each having a flare edge angle 
of 30° and 45°, short-circuiting did not take place even if 
a voltage of 10V was applied between the first and sec- 
ond electrodes. On the other hand, short-circuiting was 

45 observed in about 5% of 4096 samples of the partition 
walls having a flare edge angle of 60°. Also, short- 
circuiting was observed in about 15% of the samples 
not having flared side surfaces. 

50 ( Influences given by Flare Width and Height of Partition 
Wall) 

[0159] Short-circuiting was not observed under 
application of 10V in the samples of partition walls hav- 
55 ing a height of 2.5 jam and a flare width of 0.3 urn. On 
the other hand, short-circuiting was observed in about 
5% of 4096 samples of the partition walls having a flare 
width of 0.2 jam. When it comes to the samples of parti- 
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tion walls having a height of 1 0 um and an average flare 
width of about 50 jam, a large non-uniformity ranging 
between 30 urn and 100 um was found in the flare 
width. Short-circuiting was not observed under applica- 
tion of 10V. However, the shapes of the pixels were 5 
found to be nonuniform. Further, in the samples in which 
the target value of the flare width was set at 100 um, a 
residual film was found in the pixel portion. 

Example 5 

[0160] Prepared were a substrate for an organic EL 
display element, in which the first and second elec- 
trodes constituted the cathode and the anode, respec- 
tively, and an organic EL display element. 
[0161] In the first step, an aluminum film for forming 
the first electrode line was formed on the glass support 
11, followed by pattering the aluminum layer to form a 
stripe by the ordinary photo etching method. Then, the 
partition wall 13 was formed by using a negative resist 
having a glass powder dispersed therein, followed by 
forming a LiF layer by means of vapor deposition. Fur- 
ther, a layer of tris(8-quinolinolato) aluminum/a layer of 
N.N'-dKI-naphtyO-N.N'-diphenyl-l.r-biphenyW^'- 
diamine, and a layer of copper phthalocyanine were 
formed by vapor deposition in the order mentioned to 
form an organic EL medium layer of a three-layer struc- 
ture, followed by forming an indium zinc compound 
oxide layer by vapor deposition to form the second elec- 
trode line. In this case, display is performed on the side 
of the second electrode line. Short-circuiting was not 
observed under application of 10V. 

Example 6 

[0162] A substrate for an organic EL display ele- 
ment was prepared by the method described previously 
in conjunction with FIGS. 9A to 12B. 
[0163] In the first step, an ITO layer was formed in a 
thickness of 0.1 jam on the glass support member 1 1 by 
means of a sputtering method. Then, in order to 
improve the transparency and the electrical conductivity 
of the ITO layer, a heat treatment was applied to the ITO 
layer under an air atmosphere for crystallizing the ITO 
layer. 

[0164] In the next step, the ITO layer was patterned 
by photolithography and wet etching so as to form a plu- 
rality of the first electrode lines 12, as shown in FIGS. 
9A and 9B. Each of the first electrode lines 12 was 270 
um wide and the distance between adjacent electrode 
lines 12 was 30 jam. 

[0165] The support 11 having the first electrode 
lines 12 formed thereon was coated with a negative 
photoresist having 1 to 15% by weight of a black color- 
ing matter consisting of fine graphite particles dispersed 
therein to form a photoresist film 32, followed by pre- 
baking the photoresist film 32. 

[0166] In the next step, a UV light exposure was 



32 

applied from the front surface by using the photo mask 
41 so as to expose the region 132' corresponding to the 
top portion of the partition wall to the UV light, as shown 
in FIGS. 1 0A and 10B. The width of the exposed region 
132' was 30 um 

[0167] Then, an additional UV light exposure was 
applied from the back surface by using another photo 
mask 43 so as to expose the region 133' corresponding 
to the bottom portion of the partition wall to the UV light, 
as shown in FIG. 11A and 11B. The width of the 
exposed region 133' was 50 jam. 
[0168] Then, the partition wall 13 having eaves and 
flares was formed by the development with an alkaline 
developing solution, as shown in FIGS. 12Aand 12B. 
[0169] Finally, post-baking was performed by irradi- 
ation with an electron beam or a UV light so as to finish 
preparation of a substrate for an organic EL display ele- 
ment. The width of the flare was limited by the photo 
mask 43 so as to eliminate the nonuniformity caused by 
the developing conditions. 

Example 7 

[0170] A substrate for an organic EL display ele- 
ment was prepared by the method described previously 
in conjunction with FIGS. 14Ato 15B. 
[0171] Specifically, a substrate for an organic EL 
display element was prepared as in Example 6, except 
that the photo mask 43' shown in FIGS. 14A and 14B 
was used for the back surface light exposure. The width 
of the connection band 51 was 50 um. 

Example 8 

[0172] A substrate for an organic EL display ele- 
ment was prepared by the method described previously 
in conjunction with FIGS. 16Ato 17B. 
[0173] Specifically, color filters of three colors RGB 
were formed on the glass support 11 by photolithogra- 
phy, followed by forming an over-coat layer 62 consist- 
ing of a transparent resin on the color filters 61 . 
[0174] Then, the first electrode lines 12 and the 
negative photoresist layer 32 were formed on the over- 
coat layer 62 as in Example 6, followed by applying a 
light exposure to the region 132' corresponding to the 
top portion of the partition wall. 

[0175] In the next step, the entire back surface of 
the support 11 was irradiated with a UV light emitted 
from below the support 11. In this step, the color filters 
61 were used as a mask without using a photoresist 
mask prepared separately so as to expose the region 
133' corresponding to the bottom portion of the partition 
wall to the UV light (FIGS. 16Aand 16B). 
[0176] Finally, the photoresist layer was developed 
as in Example 6, followed by electron beam irradiation 
and post-baking to finish preparation of a substrate for 
an organic EL display element (FIGS. 17A and 17B). 
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Example 9 

[0177] A substrate for an organic EL display ele- 
ment was prepared by the method described previously 
in conjunction with FIGS. 18A to 18C. 
[0178] Specifically the first electrode lines 12 and 
the negative photoresist layer 32 were formed on the 
support 11 as In Example 6, followed by exposing the 
region 132' corresponding to the top portion of the par- 
tition wall to light and subsequently developing the pho- 
toresist layer 32 with a developing solution to cause the 
continuous film 511 to remain in a thickness of 0.5 jam 
between adjacent regions corresponding to partition 
walls (FIG. 18A). 

[0179] Then, the front surface of the photoresist 
layer 32 was irradiated with a UV light emitted from 
above the layer 32 using the photoresist mask 71 so as 
to expose the region 511a corresponding to the lower 
end portion of the flared side surface of the partition wall 
to the UV light (FIG. 18B). 

[0180] Further, the structure shown in FIG. 18B was 
developed with a developing solution to form the parti- 
tion walls 13 (FIG. 18C). 

[0181] Finally, irradiation with an electron beam or a 
UV light and post-baking were applied as in Example 5 
so as to finish preparation of the substrate for an organic 
EL display element. 

Example 10 

[0182] An organic EL display element was prepared 
by the method described previously in conjunction with 
FIGS. 1 9A to 1 9D by using the substrate for the organic 
EL display element prepared in Example 7. 
[0183] In the first step, a layer of copper phthalocy- 
anine, a layer of N,N'Hdi(1-naphthyi)-N,N'-diphenyl-1 ,1'- 
biphenyl-4,4'-diamine and a layer of tris(8-quinolinoiato) 
were formed by vacuum vapor deposition successively 
in the order mentioned on the surface of the substrate 
80 for the organic EL display element prepared in 
Example 7 (FIG. 19A) so as to form the organic EL 
medium 21 (FIG. 19B). The organic EL medium layer 21 
of the three-layer structure thus formed was found to be 
0.1 urn thick. 

[0184] Then, the second electrode line 22 was 
formed by vacuum vapor deposition of aluminum, which 
was carried out while rotating the support 1 1 , as shown 
in FIG. 19C. 

[0185] Finally, the sealing layer 32 consisting of ger- 
manium oxide was formed by an ion plating method so 
as to finish preparation of the organic EL display ele- 
ment (FIG. 19D). Since the mutually facing edge por- 
tions of the adjacent first electrode lines were covered 
with the connection band, it was possible to prevent 
completely the short-circuiting between the first elec- 
trode line 12 and the second electrode line 22 at the 
mutually facing edge portions noted above. 



Example 1 1 

[0186] A substrate for an organic EL display ele- 
ment was prepared by the method described previously 

5 in conjunction with FIGS. 20A to 20H. 

[0187] In the first step, a glass support 911 was 
coated with a negative photoresist having a UV-absorb- 
ing substance or a coloring matter dispersed therein, 
followed by drying the coating to form the photoresist 

10 layer 912 (FIG. 20A). 

[0188] Then, a UV light exposure and development 
were applied to the resist layer 912 by using a striped 
photo mask having a pitch of 300 \xm and a width of 20 
urn to form an insulating layer 913 that was inversely 

15 tapered, (FIG. 20B). 

[0189] in the next step, a copper layer 914 having a 
thickness substantially equal to that of the insulating 
layer 913 was formed by a sputtering method on the 
glass support 911 having the insulating layer 91 formed 

20 thereon (FIG. 20C). 

[0190] Then, a photoresist layer 91 6 was formed on 
the copper layer 914 (FIG. 20D). 

[0191] A UV light exposure and development were 
applied to the photoresist layer 916 to form a desired 

25 resist pattern 917 (FIG. 20E). 

[0192] Then, the copper layer 914 was selectively 
etched, followed by removing the resist pattern 917 to 
form a desired copper bus line 918 (FIG. 20F). 
[0193] After formation of the copper bus line 918, 

30 an ITO pattern was formed by a sputtering method in a 
thickness of 0.1 jam. Since the insulating film 913 was 
inversely tapered, the ITO layer 920 was cut when 
formed at one side end portion 91 3A of the insulating 
film 913, with the result that the ITO layer 920 was auto- 

35 matically patterned (FIG. 20G). 

[0194] Finally, the clearance 919 between the insu- 
lating layer 913 and the copper bus line 918 was filled 
with the negative photoresist 921 so as to finish prepa- 
ration of the substrate for an organic EL display element 

40 (FIG. 20H). 

Example 12 

[0195] Partition walls 13 extending in a direction 
45 perpendicular to the ITO line 920 and the copper bus 
line 918 were formed by the method described previ- 
ously in conjunction with FIGS. 8A to 8D on the sub- 
strate for the organic EL display element prepared in 
Example 1 1 so as to prepare a substrate for an organic 
50 EL display element equipped with partition walls, as 
shown in FIG. 20I. 

Example 13 

55 [0196] Color filter layers (R,G,B) were substituted 
for the insulating layer 913 included in each of the sub- 
strate for an organic EL display element and the sub- 
strate for an organic EL display element equipped with 
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the partition walls prepared in Examples 11 and 12, 
respectively, so as to prepare a substrate for an organic 
EL display element equipped with color filters and a 
substrate for an organic EL display element equipped 
with both color filters and partition walls (see FIGS. 23 
and 24). 

Example 14 

[0197] An organic light-emitting layer 21 and the 
second electrode line 22 were formed successively by 
vacuum vapor deposition in the order mentioned on 
each of the substrate for an organic EL display element 
prepared in Example 11 and the substrate for an 
organic EL display element equipped with partition 
walls, which was prepared in Example 12, followed by 
forming the sealing layer 23 so as to prepare the organic 
EL display elements of the present invention (FIGS. 20l 
and 22). 

Example 15 

[0198] An organic light-emitting layer 21 and the 
second electrode line 22 were formed successively by 
vacuum vapor deposition in the order mentioned on 
each of the substrate for an organic EL display element 
equipped with color filters, and the substrate for an 
organic EL display element equipped with color filters 
and partition walls, said substrates being prepared in 
Example 13, followed by forming the sealing layer 23 so 
as to prepare the organic EL display elements of the 
present invention (FIGS. 23 and 24). 
[0199] The resistance of the first electrode lines 
included in each of the organic EL display elements pre- 
pared in Examples 11 to 15 was found to be markedly 
lower than that of the conventional element. 

Example 16 

[0200] A substrate for an organic EL display ele- 
ment constructed as shown in FIG. 25 was prepared in 
this Example. 

[0201] in the first step, an ITO layer was formed by 
a sputtering method in a thickness of 0.1 jam on the 
glass support 12. For further improving the transpar- 
ency and the electrical conductivity of the ITO layer, a 
heat treatment was applied to the ITO layer at 230°C for 
one hour under an air atmosphere so as to crystallize 
the ITO layer. 

[0202] Then, the ITO layer was patterned by photo- 
lithography and wet etching to form a plurality of the first 
electrode lines 12 and a plurality of the auxiliary elec- 
trode lines 91. Each of the first electrode lines 12 was 
found to have a width of 200 jum, and the distance 
between adjacent first electrode lines 12 was found to 
be 50 jam. 

[0203] In the next step, the glass support member 
11 was coated with a negative photoresist having a 



black coloring matter consisting of fine graphite parti- 
cles dispersed therein, followed by pre-baking the 
coated photoresist layer. 

[0204] Then, a UV light exposure was performed by 
5 using a photo mask so as to expose the regions corre- 
sponding to the top portions of the partition walls 13 and 
the regions corresponding to the top portion of frame 92 
to the UV light. 

[0205] Thereafter, development was performed by 
10 using an alkaline developing solution to form the parti- 
tion walls 13 and the frame 92. 

[0206] Further, the entire surfaces of the partition 
walls 13 and the frame 92 were irradiated with an elec- 
tron beam or a UV light, followed by post-baking at 150 
15 to 300°Cfor 10 to 120 minutes, thereby finishing prepa- 
ration of a substrate for an organic EL display element. 
The final height of the partition wall 13 was 4.5 (Lim, and 
the final height of the frame 92 was 5 urn 

20 Example 17 

[0207] An organic EL display element constructed 
as shown in FIG. 26 was prepared by using the sub- 
strate for an organic EL display element prepared in 

25 Example 16. 

[0208] In the first step, a layer of copper phthalocy- 
anine having a thickness of 20 nm, a layer of N,N'-di(1- 
naphtyl)-N,N'-diphenyl-1 ,1'-biphenyl-4,4'-diamine hav- 
ing a thickness of 60 nm, and a layer of tris(8-quino- 

30 linolato) aluminum complex having a thickness of 70 nm 
were formed successively in the order mentioned by 
vacuum vapor deposition on the substrate for an 
organic EL display element prepared in Example 16 so 
as to form the organic EL medium layer 21 of a three- 

35 layer structure. 

[0209] Then, the second electrode lines 22 were 
formed by vacuum vapor deposition of an Mg/Ag alloy 
while rotating the glass support 1 1 . The thickness of the 
second electrode line 22 was 0.2 urn 

40 [0210] Further, the glass cover 93 was disposed on 
the frame 92, and the pressure within the space defined 
by the substrate for the organic EL display element, the 
frame 92 and the glass cover 93 was reduced, followed 
by coating the outer circumferential surface of the frame 

45 92 with a UV-setting resin (or adhesive) 94. Finally, the 
glass cover 93 was bonded to the glass support 1 1 with 
the adhesive 94 so as to finish preparation of the 
organic EL display element. 

[0211] The organic EL display element exhibited 
50 excellent properties. Specifically, the initial brightness of 
the element was 300 cd/m 2 and the half-life was 5000 
hours. This clearly supports that the residual water, oxy- 
gen, etc. can be decreased by the pressure reduction 
so as to suppress deterioration of the organic EL display 
55 element. It should also be noted that, since the frame is 
formed in advance, the cover is not brought into contact 
with the second electrode, etc. when the cover is 
mounted on the frame 92. In addition, the adhesive is 
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prevented without fail from being fluidized so as to be 
brought into contact with the second electrode lines and 
the organic EL medium layer. 

Example 18 

[0212] An organic EL medium layer and second 
electrode lines were formed as in Example 17 by using 
the substrate for the organic EL display element pre- 
pared as in Example 16. Then, a glass cover was dis- 
posed, followed by reducing the pressure within the 
space defined by the substrate for the organic EL dis- 
play element, the frame and the glass cover. Further, an 
argon gas was sealed in the space having a reduced 
pressure, followed by coating the outer circumferential 
surface of the frame with an adhesive and subsequently 
bonding a glass cover so as to finish preparation of an 
organic EL display element. 

[0213] The organic EL display element exhibited 
excellent properties. Specifically, the initial brightness of 
the element was 300 cd/m 2 and the half-life was 4000 
hours. This clearly supports that the residual water, oxy- 
gen, etc. can be decreased by the pressure reduction 
so as to suppress deterioration of the organic EL display 
element. It should also be noted that, since the frame is 
formed in advance as in Example 17, the cover is not 
brought into contact with the second electrode, etc. 
when the cover is mounted on the frame 92. In addition, 
the adhesive is prevented without fail from being fluid- 
ized so as to be brought into contact with the second 
electrode lines and the organic EL medium layer. 

Example 19: 

[0214] Organic EL display elements were prepared 
as in Examples 17 and 18, except that the pressure 
within the space defined by the substrate for the organic 
display element, the frame and the glass cover was not 
reduced, and an inert gas was not sealed in the space 
noted above, respectively. 

[0215] Each of the organic EL display elements 
thus prepared exhibited an initial brightness of 300 
cd/m 2 , which was equal to that of the elements pre- 
pared in each of Examples 17 and 18. However, the ele- 
ments prepared in Example 19 were somewhat inferior 
in the resistance to deterioration to the elements pre- 
pared in Examples 17 and 18. 

[0216] In the above description, the features of the 
preset invention were explained in accordance with sev- 
eral embodiments of the invention. However, it may be 
obvious to those skilled in the art that these features can 
be combined depending on the object. In other words, 
the present invention can be worked in various modes 
other than those shown in the drawings within the tech- 
nical scope of the present invention. For example, in 
each of the embodiments described above, the first 
electrode line is made of an anode material, and the 
second electrode line is made of a cathode material. 



However, it is also possible for the first and second elec- 
trode lines to be made of a cathode material and an 
anode material, respectively. 

[0217] As described above, according to the first 

5 aspect of the present invention, it is possible to provide 
a substrate for an organic electroluminescence (EL) dis- 
play element, in which the limitation in the direction of 
the vapor deposition beam is small to make the sub- 
strate adapted for a uniform vapor deposition over a 

10 large area and which does not require an insulating 
layer for preventing short-circuiting. It is also possible to 
provide a substrate for an organic EL display element 
that suppresses the light transmitted from the back sur- 
face and the reflection of the external light. It is also pos- 

15 sible to provide an organic EL display element that is 
unlikely to bring about short-circuiting by insulation 
breakdown and is unlikely to be deteriorated. Further, it 
is possible to provide easily a substrate for such an 
organic EL display element. 

20 [0218] The substrate for an organic EL display ele- 
ment of the present invention comprises a partition wall 
having eaves and flared side surfaces and serving to 
separate the organic EL medium/second electrode line. 
In preparing the particular partition wall, it is possible to 

25 control accurately the widths of not only the eaves but 
also the flared side surfaces of the partition wall. In addi- 
tion, a connection band serving to connect adjacent 
partition walls is formed to cover the mutually facing 
side edges of the first electrode. As a result, it is possi- 

30 ble to prevent without fail the short-circuiting between 
the first and second electrode lines at the side edge por- 
tions of the first electrode line. 

[0219] According to the second aspect of the 
present invention, it is possible to lower the driving volt- 

35 age of an organic El display element by arranging a con- 
ductive bus line in a region between a transparent 
conductive film line acting as a first electrode line and a 
support. The conductive bus line is arranged below the 
transparent conductive film line in contact with the trans- 

40 parent conductive film. According to the present inven- 
tion, the thickness of the conductive bus line thus 
arranged is not limited by the thickness of the transpar- 
ent conductive film, making it possible to further lower 
the resistance of the first electrode line. Also, the con- 

45 ductive bus line performs the function of a black stripe 
so as to improve the contrast of the E1 display element. 
Further, where the insulating layer or the color filters are 
tapered inversely, the transparent conductive film is 
automatically patterned when formed, making it possi- 

50 ble to omit the patterning step of the transparent con- 
ductive film. 

[0220] Further, according to the third aspect of the 
present invention, the substrate for an organic EL dis- 
play element comprises partition walls and a frame. The 
55 second electrode line and the organic EL medium can 
be covered simply disposing a cover on the frame. Also, 
since the frame is formed in advance in the substrate, 
the cover is prevented from being brought into contact 
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with the second electrode line when the cover is dis- 
posed on the frame. Further, since the pressure within 
the space surrounded by the frame and the cover can 
be reduced, it is possible to decrease the amounts of 
the residual water, oxygen, etc. As a result, it is possible 5 
to suppress deterioration of the second electrode line 
and the organic EL medium. Still further, where an 
adhesive for bonding the cover is coated on the outer 
circumferential surface of the frame, the adhesive can- 
not flow into the inner region of the frame. It follows that 10 
it is possible to prevent without fail the adhesive from 
being brought into contact with the second electrode 
line and the organic EL medium. 

[0221] A substrate for an organic electrolumines- 
cence display element comprises a support (11), a plu- 15 
rality of first electrode lines (12) arranged apart from 
each other on the support (11), and a plurality of parti- 
tion walls (13) arranged apart from each other and 
extending in a direction to cross the first electrode lines 
(12). Each of the partition walls (13) has eaves in an 20 
upper portion and flared side surfaces in a lower por- 
tion. 

Claims 

25 

1. A substrate for an organic electroluminescence dis- 
play element, comprising, on a support, a plurality 
of first electrode lines arranged apart from each 
other on said support; and a plurality of partition 
walls arranged on the support apart from each 30 
other and extending in a direction crossing said first 
electrode lines, each of said partition wails having 
eaves in an upper portion and flares in a lower por- 
tion. 

35 

2. A substrate according to claim 1 , wherein the flares 
of said partition wall are longer than the eaves of 
the partition wall in a direction parallel to the sup- 
port. 

40 

3. A substrate according to claim 1 , wherein said par- 
tition wall has a flare edge angle of 45° or less. 

4. A substrate according to claim 1 , wherein said par- 
tition wall is formed as a whole of the same sub- 45 
stance. 

5. A substrate according to claim 1 , wherein the width 
of the flare of said partition wall is 0.1 to 10 times as 
much as the height of the partition wall. 50 

6. A substrate according to claim 1 , wherein said par- 
tition wall is formed of a photosensitive resin con- 
taining a UV-absorbing substance and/or a coloring 
matter. 55 

7. A substrate according to claim 6, wherein said par- 
tition wall contains a single or a plurality of UV- 



absorbing substances and/or coloring matters. 

8. A substrate according to claim 1, wherein said par- 
tition wali is transparent or colored. 

9. A substrate according to claim 1, wherein, where 
said partition wall is colored black, the partition wall 
forms a light-absorbing partition wall that also acts 
as a black stripe. 

10. An organic electroluminescence display element, 
comprising an organic EL medium and a second 
electrode line mounted on the substrate for an 
organic electroluminescence display element 
defined in claim 1. 

11. A display element according to claim 10, wherein 
the both edge portions of the organic EL medium 
and the second electrode line extend over the flared 
lower side surfaces of adjacent partition walls so as 
not to be brought into contact with the first electrode 
line. 

12. A display element according to claim 10, wherein 
said second electrode line extends from the edge of 
said organic EL medium to the outside to cover the 
EL medium. 

13. A method of manufacturing a substrate for an 
organic electroluminescence display element 
defined in claim 1, comprising coating a support 
having a plurality of first electrode lines formed ther- 
eon with a negative photosensitive resin layer; for 
said negative photosensitive resin layer, applying a 
light exposure to expose a plurality of regions corre- 
sponding to the top portions including the eaves of 
partition walls to light; developing the non-exposed 
portion to form said partition walls; and then irradi- 
ating the partition walls with an electron beam or an 
ultraviolet light followed by a post-baking. 

14. A method of manufacturing the substrate for an 
organic electroluminescence display element 
defined in claim 1, comprising forming a negative 
photoresist film on a support having first electrode 
lines formed thereon; for the negative photoresist 
film, applying, applying simultaneously or one 
before the other, a first light exposure to expose 
regions corresponding to top portions including the 
eaves of partition walls to light, and a second light 
exposure to expose at least the flare portions of the 
partition walls to light; and developing the non- 
exposed portion to form said partition walls. 

15. A method of manufacturing the substrate for an 
organic electroluminescence display element 
defined in claim 1, comprising forming a negative 
photoresist film on a support having first electrode 
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lines formed thereon; for the negative photoresist 
film, applying, simultaneously or one before the 
other, a first light exposure to expose regions corre- 
sponding to top portions including the eaves of par- 
tition walls to light, and a second light exposure to 
expose the bottom portions of the partition walls; 
and developing the non-exposed portion to form 
said partition walls. 

16. A method of manufacturing the substrate for an 
organic electroluminescence display element 
defined in claim 1, comprising forming a negative 
photoresist film on a support having first electrode 
lines formed thereon; applying a first light exposure 
to said negative photoresist film to expose regions 
corresponding to top portions including the eaves of 
partition walls to light; developing the non-exposed 
portion in a predetermined thickness; applying a 
second light exposure to said negative photoresist 
film to expose at least the flared lower end portions 
of the partition walls; and developing the non- 
exposed portion to form said partition walls. 

17. A method according to claim 14, wherein the region 
to which said second light exposure is applied 
includes a region corresponding to a connection 
band serving to connect adjacent partition walls. 

18. A method according to claim 15, wherein the region 
to which said second light exposure is applied 
includes a region corresponding to a connection 
band serving to connect adjacent partition walls. 

19. A method according to claim 16, wherein the region 
to which said second light exposure is applied 
includes a region corresponding to a connection 
band serving to connect adjacent partition walls. 

20. A method of manufacturing a substrate for an 
organic electroluminescence display element, said 
substrate comprising a support having a plurality of 
color filters arranged thereon, a plurality of first 
electrode lines arranged apart from each other on 
said support, and a plurality of partition walls 
arranged on the support apart from each other and 
extending in a direction crossing said first electrode 
lines, each of said partition walls having eaves in an 
upper portion and flared side surfaces in a lower 
portion, said method comprising arranging said plu- 
ral color filters apart from each other on said sup- 
port to form rows and columns of the color filters; 
forming a plurality of said first electrode lines apart 
from each other on said color filters, said first elec- 
trode lines extending in a row direction of said color 
filters; forming a negative photoresist film on said 
first electrode lines; for the negative photoresist 
film, applying, simultaneously or one before the 
other, a first light exposure to expose first regions 



corresponding to the top portions including the 
eaves of partition wails to light, and a second light 
exposure, using the color filters as a mask, to 
expose second regions corresponding to the bot- 

5 torn portions of the partition wails positioned 

between adjacent columns of the color filters and to 
expose third regions corresponding to the clear- 
ances between adjacent rows of the color filters to 
light emitted from below the support; and develop- 

10 ing the non-exposed portion to form partition walls 
connected to each other by a connection band cor- 
responding to said third region. 

21. A method according to claim 20, wherein said neg- 
15 ative photoresist film contains a UV-absorbing sub- 
stance or a coloring matter. 

22. A substrate for an organic electroluminescence dis- 
play element, comprising, on a support, a plurality 

20 of first electrodes arranged apart from each other 
on said support; and a plurality of partition walls 
arranged apart from each other and extending in a 
direction crossing said first electrode lines, each of 
said partition walls having eaves in an upper portion 

25 and flares in a lower portion, and adjacent partition 
walls being connected to each other in flare por- 
tions by a connection band. 

23. A substrate according to claim 22, wherein the par- 
se tition wall main body, the eaves, the flares and the 

connection band are formed of the same sub- 
stance. 

24. A substrate according to claim 22, wherein said 
35 connection band covers the mutually facing side 

edge portions of adjacent first electrode lines. 

25. A substrate according to claim 22, wherein each of 
said partition wall and said connection band is 

40 formed of a photoresist containing a UV-absorbing 
substance or a coloring matter. 

26. A substrate according to claim 25, wherein said UV- 
absorbing substance develops a black color, and 

45 each of said partition wall and said connection band 
also perform the function of a black matrix. 

27. An organic electroluminescence display element, 
comprising an organic electroluminescence 

50 medium and a second electrode line that are 
mounted on said substrate for an organic electrolu- 
minescence display element defined in claim 22. 

28. A substrate for an organic electroluminescence dis- 
55 play element, comprising, on a support, a plurality 

of first electrode lines arranged apart from each 
other on said support; and a plurality of conductive 
bus lines extending substantially in parallel to said 
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44 



first electrode lines, said first electrode line being 
arranged apart from the support and one side edge 
portion of the first electrode line extending over the 
surface of the adjacent conductive bus line. 

5 

29. A substrate according to claim 28, wherein said first 
electrode line is positioned on an insulating layer 
formed on said support. 

30. A substrate according to claim 29, wherein said 10 
insulating layer is inversely tapered. 

31 . A substrate according to claim 29, wherein one side 
edge of said insulating layer is in contact with said 
conductive bus line, and a clearance is formed 15 
between the other side edge of the insulating layer 
and the adjacent conductive bus line. 

32. A substrate according to claim 31, wherein said 
clearance between the insulating layer and the 20 
adjacent conductive bus line has a width of 1 to 500 
jum. 

33. A substrate according to claim 31 , wherein the 
clearance between the insulating layer and the 25 
adjacent conductive bus line is filled with an electri- 
cally insulating substance. 

34. A substrate according to claim 29, wherein said 
insulating layer is formed of a negative photoresist 30 
containing a UV-absorbing substance or a coloring 
matter. 

35. A substrate according to claim 29, wherein said first 
electrode lines constitute an anode and said insu- 35 
lating layer constitutes a color filter layer. 

36. A substrate according to claim 28, wherein said 
conductive bus line is formed of a metallic material 
selected from the group consisting of Ni, Cu, Cr, Ti, 40 
Fe, Co, Au, Ag, Al, Pt, Rh, Pd, Pb, Sn and alloys 
containing at least one of these metal elements. 

37. A substrate according to claim 28, wherein said 
conductive bus line has a height of 0.1 to 100 urn 45 
and a width of 1 to 500 urn 

38. A substrate according to claim 28, wherein a light- 
absorbing layer is formed on that surface of the 
support which is in contact with said conductive bus 50 
line. 

39. A substrate for an organic electroluminescence dis- 
play element, comprising a plurality of partition 
walls crossing said first electrode lines, said parti- 55 
tion walls being arranged on the substrate for an 
organic electroluminescence display element 
defined in claim 28 and each of said partition walls 



having eaves in an upper portion and flared side 
surfaces in a lower portion. 

40. An organic electroluminescence display element, 
comprising a light-emitting medium, a second elec- 
trode line and a sealing layer, which are formed on 
the substrate for an organic electroluminescence 
display element defined in claim 1 . 

41. A method of manufacturing a substrate for an 
organic electroluminescence display element, com- 
prising forming a plurality of insulating layers that 
are inversely tapered on a support; forming a con- 
ductive material layer on substantially the entire 
surface of said support having said insulating layers 
formed thereon; forming a plurality of conductive 
bus lines each connected to only one side edge of 
each of the insulating layers by removing that por- 
tion of said conductive material layer which is posi- 
tioned on said insulating layer such that the 
conductive material layer remaining on the surface 
of the support is in contact with said one side edge 
of the insulating layer and is separated from the 
other side edge of the insulating layer; and forming 
a plurality of first electrode lines by forming a first 
electrode layer on the support having the insulating 
layers and the conductive bus lines formed thereon, 
each of said first electrode lines being positioned on 
said insulating layer and extending over the con- 
ductive bus line connected to the insulating layer, 
and said plural first electrode layers being sepa- 
rated from each other at said other edges of the 
insulating layers, 

42. A substrate for an organic electroluminescence dis- 
play element, comprising, on a support, a plurality 
of first electrode lines arranged apart from each 
other on said support; a plurality of partition walls 
arranged apart from each other and extending in a 
direction to cross said first electrode lines; and a 
frame surrounding said partition walls, a cover 
being disposed on said frame. 

43. A substrate according to claim 42, wherein said 
partition wall and said frame are formed of the 
same photosensitive material. 

44. An organic electroluminescence display element, 
comprising an organic EL medium and a second 
electrode line that are mounted on the substrate for 
an organic electroluminescence display element 
defined in claim 42. 

45. A substrate according to claim 42, wherein auxiliary 
electrode lines for connection to second electrode 
lines are formed apart from said first electrode lines 
on said support in a region between the edge of the 
support and a region surrounding the first electrode 
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lines, said auxiliary electrode lines extending from 
within said frame to cross the frame to reach a 
region outside the frame. 

46. A substrate according to claim 45, wherein said 5 
auxiliary electrode lines and said first electrode 
lines are formed of the same material. 

47. A display element according to claim 44, wherein a 
cover covering the region surrounded by said frame 10 
is disposed on said frame, the pressure within the 
space surrounded by said cover and said frame Is 
reduced, or an inert gas is sealed in said space 
after the pressure reduction, and said organic EL 
medium and said second electrode lines are 15 
sealed. 

48. A display element according to claim 47, wherein 
the circumferential outer surface of said frame is 
coated with an adhesive, and said frame is bonded 20 
to said cover. 
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